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1. Aipnaoeucai Listing 01 invcsugmuis 

2. investigators by Disaster Type 

I’roject Titles Section 

Selected Bibliographj of Publications on Natural Hazards 



sr.i. j consists 01 1 wo pans: anaiptuiDcncai iisung 
ol pcrtorming oigani/alioiis with relcrencc luiinbcrs 
for the projects, and an alphabetical listing wiihin each 
disaster type. 

I he INVKSTKIAiOR/Al iHOH StCTIONalso 
consists ol two parts; the single alphabetical listing Cor 
the whole Directory and the alphabetical listing of 
investigators within each disaster type. Where the 
project was a group effort or no investigator was 
provided, the designation "Unknown" appears. 

The PROJIXT HTI.K l,l.ST SECTION is an 
alpiiabcticai listing of all the projects in the Oircclory. 
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lelcrcncc luiniber lererring to the lull proiect or icpi 
suminaiy m llic Disaster lypes Section. 

All ol (he sections ol the Diicclory weic general^ 
by computci, necessitating a Innilalion on the miinh 
ofcharacleis available for terms and captions; m soi 
instances, Ihciefore, abhieviations weie used 

A bibliography. arr:inged l>y clisastei types, 
provided for those tiseis who seek iuldilion 
iiiforinalioii on a nnmher of topics rchitcd to nalnr 
disasters. 
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Aiabama 


S Si’KClAI. MICUOJ-ARTHOUAKf; Nli'IWORKS • 
U.AHAMA AND TEXAS 

HOl-l.lili. U S. Dcpl. of Ihc liUcrior, Geological Survey 

il PROI'll.INCi THH FOREST INCENDIARIST • AN 
VNALYSIS OF DOCUMEN'I l-D CASK HISTORIES 
DlJNKl'.l.ltliRCtlCli. Aiihurn University, Agricultural Ex- 
)eriiueni Sia 

i4 FI.OOD-FREOUENCY SYNTHESIS FOR SMALL 
ITRHAMS - ALAHAMA 

). MINCl, U S Dept, of the Interior. Geological Survey 
^5 ELKMENIS OF THE WATER RESOURCES 
inUATlON IN AEABAMA 
T KNOWIMS, State Geol. Smvey 

i7 STUDY OF GUIDEEINHS FOR EAND MANAGE- 
AV.KT AND US!-: OF FI.OOD-FRONE AREAS IN 
XEAIIAMA 

'. SNOW, Auburn University, Center For Urban <Sc Reg. 
Man. 

*8 A GUIDE FOR RF.DUCINCi ! FOOD DAMAGE. IN 
I HE SOUTH ALARAMA Ri-GION 
NKNOWN, Souili Alabiuiia Reg. Plan. Contnt. 

59 FI.OOD MANAGEMENT STUDY 
NKNOWN. Tuscalottsn Area Ccnin. of Gov. 

iO l-LOOD MANAGEMf-NI SlUDY • TUSCALOOSA. 
MCKF.NS COUNTY AND MOUNDSVIl.LIi. 
M.AUAMA, MAY 1971 
NKNOWN, Tuscaloosii Area Conn, of Gov, 

H FLOODWAY 1- VAI.UATIONS IIEFORE & AFTER 

:hannf:i. MOOifiCAiiONS assuming totai. 

VIE'TROFOLITAN DF.Vni.Ol’MF.NT IN DRAINAGE 
BASINS JEFFERSON COUNTY. Al.ABAMA 

KNIGHT. U.S. Dept, of the Interior. Geological Survey 

S2 LAND-USE REGULATIONS IN FLOOD-PRONE 
AREAS • A SUMMARY OF THE WISCONSIN STUDY 
AND AN ANALYSIS OF ALABAMA LAND-USE LAW 
COHEN. Univ. of Alabama. Natural Rcstnirces Center 

13 FI.OOD FREOUENCY OF ALABAMA STREAMS - 
ALABAMA 

^ MCCAIN, U.S. Dept, of the Interior, Geological Survey 

14 FLOOD FREOUENCY SYNTHESIS FOR SMALL 
STREAMS • ALABAMA 

0. MING, U.S. Dept, of the Interior, Gcttlogica! Survey 

127 EARLY DETECTION AND CORRECTION OF 

SINKHOLE PROBLEMS • ALABAMA 

7. NEWTON, U.S. Dept, of the Interior, Geological Survey 

Baldwin County 

27 PRELIMINARY STORM DRAINAGE AND FLOOD 
CONTROL PLAN - UNION COUNTY, N.J. 

7. KILI.AM, Union County Planning Board 


6.0158 A GUIDE TOR KEDUCINfi FLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 

UNKNOWN. South Alabama Reg. IMan Comm. 

ItSCAMItJA CniJNl Y 

6.0127 PRELIMINARY STORM DRAINAGE AND FLOOD 
CON TROL PLAN - UNION COUNT Y. N.J. 

E.T- KH.I.AM. Unum County Planning Bonril 

6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH ALABAMA RFfllON 

UNKNOWN. South Alabama Reg. f’lan Comm. 

Hale County 

6.0160 FLOOD MANAGEMENT STUDY • TUSCALOO.SA. 
PICKENS COUNTY AND MOUNDSYll.EI*. 
ALABAMA. MAY 1971 

UNKNOWN. TTivcaloosa Area Cinm. ofCiov. 

Jr.jT-r.usoN County 

6.0161 FI.OODWAY EVALUATIONS BEFORE & AF'TER 
CHANNEt. MODIFTCATTONS ASSUMING TOTAL 
MKIROPOMTAN DF.VEI.Ol'MENT IN DRAINAGE 
BASINS JEFTF.RSON COUNTY. ALABAMA 

A.I.. KNIGHT. U.S Dept, of ilie laieritir. Geological Survey 

Momi.r County 

6.0127 PRELIMINARY STORM DRAINAGE AND FLOOD 
CONTROL PLAN - UNION COUNTY. N J. 

E- T- KH,I.AM, Union County Planning Board 

6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 

UNKNOWN, South AialHima Keg. Plan. Comm. 

MOUNDSVIl.Llv 

6.0160 FLOOD MANAGEMENT STUDY • TUSCALOOSA. 
PICKENS COUNTY AND MOUNDSVILLR. 

ALABAMA. MAY 1971 
UNKNOWN, Tuscaloosa Area Couii. of Gov. 

PicKHN.s County 

6.0160 FLOOD MANAGEMENT STUDY - TUSCALOOSA, 
PICKENS COUNTY AND MOUNDSVILLE. 

ALABAMA. MAY 1971 
UNKNOWN, Tuscaloosa Area Coun. of Gov. 
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6'iVA'A'f^l('A', Tuscaltrcisa Arc.'i Coun (»f Oo»'. 


Alafia River 


6.02.U HYDROGUAPH MOIDKL STUDIES OF TMt HIU.- 
SROROUGH. Al.AFIA. AND ANCLOTE RIVER 
BASINS, FLORIDA 

J I-. rURf^EH. U S Dept- of the liilcriur, Geological Sur\ey 


Alaska 

1.0007 PUGET PEAK AVALANCHE, ALASKA 

M.C. flOYEIi, Arizona Slate Universily, Sehrrol of Liberal 
Arts 

LOOlO SURFK’IAL GEOLOGY OF JUNEAU AND 
VICINITY URBAN AREA, ALASKA 

K. F). Mll.l,ER. U.S. liopt. of the Interior, Geological Survey 

3.0018 STRUCTURAL EFFECT.S OF THE FAIRBANKS, 
ALASKA EARTHQUAKE OF JUNE 21. I%? 

DRIKNOWN . John A. niumc A. Associates 

3.0070 CRUSTAL DEFORMATION RELEASE. FAILURE 
AND TILTS IN ALASKA 

E. RKHC, Univ. of Alaska. Geophysical Institute 

3.0Q71 EVALUATION OF FRASIBII.ITY OF MAPPING 
SEISMICALLY ACTIVE FAULTS IN ALASKA 

L. CEONEY, Univ. tjf Alabka, Geophysical Institute 

3.0072 INSTALLATION AND OPF.RATION OF A 
TELEMETERED SEISMIC NETWORK ON THE 
ALASKA PENINSUI.A 

UNKNOWN. Univ. of Alaska, Geophysical Institute 

3.00114 EFFECTS OF SOIL CONDITIONS ON GROUND 
MOTIONS DURING EARTHOC/AKES • ALASKA AND 
CALIFORNIA 

//.W. SEEP. Univ, of C.nliforniii, Inst of Trans & Traf. En- 
gin 

3.0131 TECTONIC HISTORY ■ NORTH PACIFIC CON- 
TINENTAL MARGIN - ALASKA 

R. VONHUE.NE, U.S. Dept, of the Interior, Geological Sur- 
vey 

3.0172 GREATER ANCHORAGE AREA BOROUGH 
ALASKA 

E. DOBROVOl.NY. U.S. Dept, of the Interior, Geological 
Survey 

3.0186 TOWARD REDLICTION OF LOS.SES FROM 
EARTHQUAKES 

UNKNOWN. Nall. Acad, of Sciences 

3.0220 ALEUTIAN SEISMICI'I Y • MILROW SEISMIC EF- 
FECTS 

E.R. t\(iOARI., U S. Dept, of Commerce, Natl. Ocean .Stir- 
vey 

3.0221 THE FAIRBANKS. ALA.SKA, EARTHOUAKF-S OF 
JUNE 21, iy67 

J.N. JORDAN. U S. Dept. r)f Commerce, Natl. Ocean Survey 

3.0222 IMPROVED BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHQUAKES 


3.0224 ALF.U riAN SliiSMlC PROGRAM • .SF.lSMOl.tX .1- 
CAI. UUI.I-ETIN. MARCH IWI 

UNKNOWN. U S Dept, of Cuinnicrcc. Environ Re'e.if..U 
Labdralorics 

3.0247 ALLiniAN SEIS.MIC PROfiRAM MYPOCENIIR 
SU.MMARY. OCTOUF.R iy72-APRIL l‘J73 
UNKNOWN. U S. Dept of the Interior, Gcoktgical Surrey 

3.02S9 MEASUREMENTS 1-OR FAULT SLIP ON I ML 
DF.NAL1. FAIRWEA'IHER. AND CASTLE MOUNIAIN 
FAULTS. ALASKA 

R PAGE, Ctdutiihia UiiiverMly. Lantnnt Dolierty Geoliy 
Ob*«;fv 

3.0262 A CO.MPRRHENSIVE .S l UDY OK I HE 
SEISMOTECTOMCS OF fllF. ALEUIIAN ARC - 
ALASKA 

1. II SYKhS, Coliiinhia University, l.amont Doherty Geolog 
Observ. 

5.0013 STUDIES OF IMAGES OF SHORT-LIVED 
EVENIS USING (iRIS DATA • AI.ASKA 

W.A. DEUTSCUMAN, .Sinitlisunian Instiiiilion 

5.0019 METHODS FOR THE I’REVJ-N HON AND CON- 
TROL or l.KiHTNING FIRES 
H.G. BAUGHMAN. U S. Dept of Agriculture. Inicrimn l or 
& Rg Exp. Sta. 

6.0053 CHbNA RIVER LAKES I’ROJitCr. ALASKA • 
PROBLEMS RELATING TO CHANNEL DEVELOP- 
MENT. EkO.SION, & BANK & I.I-VEK PROTECIION 

C. P. LINDNER. U,.S, Army. Corps of luigineer.s 

6.0163 DEVELOPMENT OK AN AI.ASKAN CONCEP- 
TUAL WATERSHED MODEL 
R E. Carlson, Univ. of Alaska, Inst, of Water Resources 

6.0212 INVESTIGATION OF SCOUR AT BRIDGES l.N 
ALA.SKA 

L.S. LEUEEN, U.S. Depl. of the Interior, Geological Survey 

9.0024 MECHANICS OF DEBRIS AVALANCHING IN 
SHALLOW TILL SOILS OF SOUTHIvAST ALASKA 

D. N. SWANSTON. U..S. Dept, of Agrlcuilure, Pac. N.W. For. 
& Rg Exp. Sta. 

9.0060 ENVIRONMENTAL INFLUENCES ON .STABILIIV 
OF SOIL MASSES ■ ALASKA AND OHIO 
T.fl WU. Ohio State University. School of Engineering 

10.0025 STUDIES ON THE FLUVIAL ENVIRONMENT. 
ARCTIC COASTAL PLAIN PROVINCE, NORTHF'RN 
ALASKA VOLUME 1 

R,l. LEWkLl.l’^N , Arctic lii.sl. of Nortli America 

1.3.0006 TRANS-ALASKA PlPELiNH - SUPPLtMKNTAl 
EXHIBITS AND TESTIMONY • VOLUME V 
UNKNOWN. U.S. Dept, of the Interior 

13.0013 ALASKA GEOLOGIC EARTHQUAKE HAZARDS 
<V. PLAf-KER. U S. Dept, nf the Interior. Geological Survey 

1.3.0017 ENGINEERING GEOl.OGY RECONNAISSANCE 
STUD1F.S OF COASTAL COMMUNITIES. ALASKA 
R.W. LEMKE. U.S. Depl of the Interior. Geological Survey 

13.0018 RECONNAISSANCE ENGINEERING GEOLOGY 
OF 'n-IE SH KA AREA, ALASKA 
J-'E MCGILL, U.S. Depl. <if the Interior. Geological Survey 
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Anclok* River 


6.0234 HYDROORAPH MODEL STUDIES OF THE Hll.l.- 
SBOROUGH. Al.AFIA, AND ANCLOTE RIVER 
BASINS, FLORIDA 

J F JVRNiJf. U S. Dcpl. of the Interior, Geological Survey 


Appalachia 


1(1.0014 AR17-(JNA LAR I H l lbbUKh INVl S 
C. WINIKKA. State Highway Department 
12.0010 ARIZONA ‘HDDV TORNADOi;S 
H S INGRAM. U S. Dept, of Commerce. Natl 
vice 


Ti;Mr'K 


12.0010 ARIZONA EDDY- TORNADOI-S 
R .S. INGRAM, U.S. Dept, of Commerce, Natl 
vice 


3.0277 SEISMICITY STUDIES OF THE CENTRAL AP- 
PALACHIAN REGION 

(1 A. liOLl.INGER, Virginia Polytechnic Institute, School of 
Arts 

15.0030 SEDIMENT MOVEMENT AND HILLSLOPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION - VIRGINIA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 


Appalachian System 

2.0024 METEOROLOGICAL DROUGHT !N l ENNKSSF.R 
J.l'. VAIKSNORAS. U.S. Dept, of Commerce, Nall. Weather 
Service 

3.02.36 A MICROEARTHQUAKE STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS, MISSIS- 
SIPPI AND TENNESSEE 

O. W. NUVn.l, Sl. Louis University, Graduate School 

6.0400 URBAN HYDROLOGY OF STREAMS IN FAIR- 
FAX COUNTY 

P. L. HOULE. U.S. Dept, of the Interior. Geological Survey 


Arctic 


10.0025 STUDIES ON THE FLUVIAL ENVIRONMENT, 
ARCTIC COASTAL PLAIN PROVINCE, NORTHERN 
ALASKA VOLUME 1 

R.t LEWELLEN, Arctic Inst, of North America 


Arkansas 


.3.0174 NEW MADRID liARTHOU AKFl - AR 
LINOIS, KENTUCKY. MIS.SISSIPPI. MLS 
TENNESSEE 

M.!'. KANE, U S Dept of the liitern>r, (icoh)j; 
.3.0236 A MICROEARTHOUAKK SlUDY 
LOWER MISSISSIPPI VaLLHY - AUKAN 
SIPPI AND TENNESSEE 
O.W. NUITI.I. St Louis University. Grailtiaie f 

3.0269 EARTHQUAKE RISK EVALUATION 

df:n county, Arkansas, di-soto it 
SISSIPPI. AND SHELBY COUNTY. TF.NN 
F. KEU.OCCl, Mi.ssissippi Ark. Tcmi. Council 

3.0270 REGIONAL EARTHQUAKE RISK S 
SOURL ARKANSAS. KENTUCKY, TT'.NF 
SISSIPPI AREA 

UNKNOWN, Mississippi Ark. Tenn. Cmnieil 

6.0100 RED RIVER EMERGENCY HANK l> 
LOUISIANA. ARKANSAS. AND TEXAS 
UNKNOWN, U.S. Army. Engineer IJistriet 


Crittlsoen County 

3.0269 EARTHQUAKE. RISK EVALUATION 
DEN COUNTY. ARKANSAS. DESOTO C( 
SISSIPPI, AND SHELBY COUNTY. Tl-NN 
F KELLOGG, Mississippi Ark. Tenn Council 


Atlantic Coastal Plain 


Arizona 


2.0008 PROJECT ARID DROP, A SUMMARY REPORT 
OF CLOUD SEEDING ACTIVITIES IN ARIZONA AS 
CONDUCTED BY ATMOSPHERICS INCORPORATED 
(ABBREV) 

T.J. HENDERSON. Atmospherics Incorporated 
3.0163 RISK MAPS AND FTEl.D INVESTIGATIONS 
.V.7'. AI.CERMISSEN, U S. Dept, of the Interior, Geological 
Survey 

3.0166 GLEN CANYON AND AUBURN DAM SEISMICI- 
TY • COLORADO 


3.0243 T HE EFFECT OF GEOLOGIC S I R 
THE OCCURRENCE OF FRESH OROUN 
POST-OLIGOCENE DF-POSITS OF 
COASTAL PLAIN 

P.H. JONE.S, U.S. Dept, of the Interior. Geoloj 


Atlantic Ocean 

8.0005 ATLANTIC HURRICANE SEASON O 
R H. SIMPSON, U.S. Dept of Commerce. 
Service 

8,0084 ATLANTIC TROPICAL SY.STEMS OF 
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UNK\’(W\\ I.os Angeles Cii. Rd of Supvt^i. 

3.(1005 BEHAVIOR OK UNDERGROUND BOX CON- 
DUITS IN THE SAN I ERNANDO EARTHQUAKE OE 
y I-T.RRUARY 1071 

r j HRADit.liK, U S. Army, Engineer DiMricl 

3.0006 VAN NORMAN RESERVOIRS AREA, CALIFOR- 
NIA 

H F. YFRKLS, U S Dept of itie Interior. Geological Survey 

3.0007 PRELIMINARY INVESTIGATION OF .STRUC- 
TURAL DAMAGE FROM POINT MUGU. CALIFOR- 
NIA EARTHQUAKE OF FEBRUARY 21. 1073 

S K TAKfiHASHI, U S. Navy, Civil Engineering Lab. 

3.0011 URBAN GEOLOGY • PLAN FOR CALIFORN'IA • 
TVIF. NATURE, MAGNITUDE. AND COSTS OF 
GEOLOGIC HAZARDS AND RECOMMENDATIONS 
FOR THEIR MITIGATION (ABBREV) 

UNKiVi)\VN. Slate Div. of Mincii & Geology 

3.0012 THE SAN FERNANDO EARIHQUAKH SOILS 
AND GEOLOGIC INVESTIGATIONS IN RF-LATION 
TO highway damage 

R //, PRYSOCK. Stale Materials & Res Dept 

3.0013 INVESTIGATION OF GROUND MOTION- 

DAMAGE RELATIONSHIPS FOR RESiOENVIAL 
BUILDINGS IN GLENDALE, CALIFORNIA- SaN FER- 
NANDO EARTHQUAKE, FEBRUARY I 

i. FARUOOMANf), Jghn A. Illume & Asweiaws 

3.0014 RESPONSE OF TWO IDEN IICAL SEVEN-STORY 

STRUCTURES TO THE SAN FERNANDO 

EARTHOUAHF. OF FEBRUARY S. 1971 

S..4. FREEMAN, John A Bliinie & Aswciaics 

3.0015 OBSERVATIONS OF DAMAGE 10 CLENDAI.H. 
SWIMMING POOLS. MOBILE HOMES. AND COM- 
MERCIAL BUILDINGS RESULTING FROM .SAN FHR- 
NANDO EARTHQUAKE OF l‘J7l 

W.fl. NEISON, John A, Glume &. Assoenwes 

3.001? DAMAGE SURVEY. .SAN FERNANDO 

EARTHQUAKE OF FEBRUARY 9. 1971 
UNKNOWN, John A. Olumc & Associalcs 

3.0019 ENGINEERING SEISMOLOGY 
L.R. AEI.PREDUE, U.S. Dept, of Commerce, Environ 
Research Laboruturics 

3.0021 PERFORMANCE OF SINGLE FAMILY 

DW'ELLINGS IN THE SAN FERNANDO 

F.ARTHQUAKF OF FEBRUARY 9, 1971 

F.E MCCLURE. U..S. Dept, of Hon. & Urb. Dev.. Off. of 
Policy Dev. & Res. 

3.0022 REPORT INTO SELECTED AREAS OF 
ECONOMIC IMPACT OF THE CALIFORNIA 
EARTHQUAKE FOR THE OFFICE 01- EMERGENCY 
PREPAREDNESS (AUBREV) 

J.Y. COYNE, Public Administration Service 

3.0023 RESPONSE OF POWER SYSTEMS TO THE SAN 
FERNANDO VALLEY EARTHQUAKE OF 9 FEBRUA- 
RY 1971 

AJ. SCHIFF', Purdue University, .School of Aeronaulics 

3.0024 STUDIES IN SEISMICITY AND EARTHQUAKE 
DAMAGE STATISTICS. APPENDIX D 


Survey 

3.0026 DAMAGE STATIST ICS FOR HIGH RISF. 
Bl.TLDINGS IN IHE VTCTKITY OF THE SAN FER- 
NANDO EARTHQUAKE 

S.F. II7///A/.-IA'. Mass Inst of Technology, School of l-.n- 
gineenng 

3.0028 STUDIES OF GROUND MOTIONS IN LOC’AI. 
EARTHQUAKES 

R.A. /iOl.T. Univ California. Sciiool of I.cIIcts 

3.004(1 measurf:ments or dynamic charac- 

TERISriCS OF MULTISTORY BUIl-DINGS IN 
CALIFORNIA 

H-C. SHAII, Stanford L'nivcisily. School of Engineering 

3.0042 NATTONAI. INFORMATION SERVK'I-. FOR 
EARTHQUAKE ENGINEERING. SAN I FiRNANDO 
DATA PROCESSING 

I) E HUDSON, (.'alif Intt of Technology, School of En- 
gineering 

3.0046 ME.ASURE.MENT 01- DYNAMIC CHARAC- 
IT.RISTTCS or .SWITCHYARD E.OUIP.MENT 
A E. ESKEL. Slate Dept of Water Resources 
3.0048 COMPARISONS OF SEISMIC ANALYSF.S OI- 
TWO IDENTICAL STRUCTURES BASED ON SEIS.MO- 
GRAMS FROM TMF. SAN FERNANDO EAKTT IQUAKF; 
(ABBREVj 

S A FREEMAN. John A. Bliinie & Associates 

3.0055 ENGINEERING ASPECTS OF THE 1971 SAN 
FERNANDO liARTHOUAKE 

II S LEW. U S. Dept of Comincrcc, Building Research Div. 

3.0056 HYDRAULIC, GEOLOGIC SELSMOI.OGIC STU- 
DIES 

(i. DEHtUCUANANNE, U.S. Dcpi. of die Inicrior, GeolDgicnl 
Survey 

3.0074 THE UNPREDIC FABLE DISASTER IN A 
METROPOLIS - PUBLIC RESPONSE TO THU LOS 
A.NGELUS EARTHQUAKH OP FEBRUARY, 1971 

E. H. HOURQIJE, Univ. of California. Survey Research 
CeiUcr 

3.0080 SEISMK.TTY OF MENDOCINO ESCARPMl-iNT- 
GORDA RIDGF. REGION - CALIFORNIA 

F. d KEATII, Univ. of California, Scisniographic Station 

3.0094 EFFECTS OF SOIL CONDITIONS ON GROUND 
MOTIONS DURING EARTHQUAKES - AI.ASKA AND 
CALIFORNIA 

II.H. itt'D, Univ. of California, Inst, of Trans. & Traf. En- 

gin- 

3.0095 ANALYSIS OF THE SLIDES IN THE SAN FER- 
NANDO DAMS DURING THE EARFHOUAKE OE 
FEBRUARY 9. 1971 

II. li. SISEJ). Univ. of California, Earthquake Engin. Res. Ctr 
3.0098 ANALYTICAL INVESTIGATIONS OF THE 
SEISMIC RESPONSE OF LONG MULTIPLE SI>AN 
HIGHWAY BRIDGES 

W. TSENG, Univ. of California, Earlhiiuake Engin Res. CTr 

3.0100 RECONNAISSANCE STUDY OF RECOVERABLE 
GROUND WATER 

L.C. DUTCIIER. U S Dept of the Interior, Geological Sur- 
vey 
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Laboralorics 

3.0162 A STUDY OF EARTHQUAKE LOSSES IN THE 
LOS ANGELES, CALIFORNIA AREA 

U S- Dept of Commerce, Environ. Research 

Laboralories 

3,0166 GLEN CANYON AND AUBURN DAM SEIS.MICT 
TY • COLORADO 

ILK MICKEY, U.S. Depl. of the Inierior, Geological Survey 

3.0173 EARTHQUAKES AND ACTIVE FAULTS 
J.S. 001)1), U.S Dept of the Interior, Bureau of Reclama- 
tion 

3.0180 TECTONIC ANALYSIS OF SEISMICALLY AC- 
TIVE ZONES IN NEVADA, IN SUPPORT OF 
EARTHQUAKE CONTROL EXPERIMENT • CALIFOR- 
NIA. NEVADA. UTAH 

P.P. ORKILD, U.S. Dept, of the Interior, Geological Survey 
3.0244 PREDICIF.D SAN FERNANDO EARTHQUAKE 
SPECTRA- GLENDALE AREA 
J.R MURPHY, Environmental Res. Corporation 

3.0258 MICROSEISMICITY AND TECTONICS OF THF. 
NEVADA SEISMIC ZONE 

F.J. CUMPF.R, Columbia University, Lamont Doherty 
Geolog. Ohserv. 

3.0261 SEISMOLOGY AND GLOBAL TECTONICS • A 
STUDY OF SEISMICITY GAPS AND INTRAPLATE 
EARTHQUAKES 

LR. SYKES. Columbia University, Lamont Doherty Ccolog 
Observ. 

3.0264 AGE. GEOMETRY, AND STRESS FIELDS OF 
FOUR MAJOR FAULTS OF THE CALIFORNIA 
TRANSVERSE RANGES BY EVALUATION OF WELL 
DATA 

R.S. YfATS, Ohio Univetbity, School of Arts 

5.0003 PHYSICAL CHARACTERISTICS OF CHAMISE AS 
A WILDLAND FUEL - CALIFORNIA 

CM. COUMTRYMAW U.S. Depl. of Agriculture. Pac. Sw. 
For. & Rg. Expt. Sia. 

5.0004 FIRF. WEATHER AND FIRF. BEHAVIOR AT THE 
1968 CANYON FIRE - CALIFORNIA 

C.M. COUNTRYMAN, U.S. Dept, of Agriculture. Pac. Sw 
For. & Rg. Expt. Sia. 

5.0005 GUIDES FOR FUEL-BREAKS IN THF. SIERRA 
NEVADA MIXED-CONIFER TYPE 

L.R. GREEN. U.S Depl of Agriculture. Pac Sw. For. & Rg. 
Expt. Sia. 

5.0006 FOREST FIRE BEHAVIOR - CALIFORNIA 

C.M. COUNTRYMAN, U.S. Dept, of Agriculture, Pac. S.W. 
For. & Rg. Exp. Sta. 

5.0009 EMPl.OYMENT OF AIR OPERATIONS IN THE 
FIRE SERVICES - PROCEEDINGS OF A SYMPOSIUM, 
HELD AT ARCONNE NATIONAL LABORATORY 
(ABBREV) 


C.C- RERNARDl, U S. Dept, of Agriciilliirc, Pac. Sw l oi. A 
Rg. Expt. Sta 

5.0036 CHARACTERISnCS OF I'F.OPLF. WHO STAR I 
FIRES ...SOME PREI.IMINARY IINDINGS 
CALIFORNIA 

J.R. CHRISTIANSEN, U.S. Dept iT Agriciihure, I'ac Sw 
For. & Rg. Expt Slit. 

5.0039 PROBABILITY FIRE WIiATIIER I OKI-T AS I S 
SHOW PROMISE IN 3-YEAR TRIAl. 

P.Cs. SCOWCKOFT. U.S. Depl. tif AgriciiUiirc. P.ie Sw. Im 
& Rg Expt. Sta 

6.0039 EFFECTS Ol- URBAN DEVEl.OPMliN I AND 
WATER USE ON THE .SANTA ANA RIVER, 
CALIFORNIA 

M.IY BUSHY, U.S. Dept- of the Interior. Geological Siiivcy 

6.0042 SAN OORGONIO PASS. CAI.ll ORNlA GLNERAI 
PLAN TFXHNICAL REPOR T 

UNKNOWN, Council on Inicrgov, Rcliiiions 

6.0043 FT.OODS FROM SMALL DRAlNACiE ARI AS IN 
CALIFORNIA 

A.O. tVAANANEN, Su\tc Depl. of Tnmsporiation 

6.0044 SOUTH COASTAL BASIN PRIXTPI TA 1 1< )N 
FREQUENCY • A REGIONAL ANALYSIS OF DliPlII 
DURATION l'UF:OUT:NCY OF SHORT-DURA TION 
PRECIPITATION IN CALII-ORNIA 

J.l). COOPRIDGE, Slate Dept, of Water Resoitrees 

6.0046 DRAINAGE AND FLOOD CONIROI 
BACKGROUND AND POLICY STUDY - SAN DlliCIO 
G.S. NOLTE, San Diego Co. Comp. Plan. Org. 

6.0166 THE IMPACT OF URBANIZATION ON WATIiR 
YIELD. FLOOD PEAK. SEDIMENT YIELD. AND 
WATER QUALITY IN THE BERKELEY HII.I.S. 
CALIFORNIA 

J.R. MCHRIOE, Univ. of Californin, School of Forestry 

6.0168 PERRIS VALI.EY URBAN HYDROLOGY .STUDY. 
CALIFORNIA 

M.W. BUSBY, U.S- Depl. of the Interior, Gcotogicnl Survey 

6.0169 URBAN HYDROLCXjY OF POWAY VAUF.Y 
CALIFORNIA 

J.A. SINGER, U.S. Dept, of the Interior, Geological Survey 

6.0170 GLENDORA, CALIFORNIA. GENERAL PLAN 
1990 

UNKNOWN, Glenclorn City Government 
6.0172 SANTA ANA RIVER BASIN, FLOOD CONTROL 
PROJECT, EAST TWIN AND WARM CREEK IM- 
PROVEMENT 

UNKNOWN, U.S. Army, Engineer District 

6.0176 FLOODS FROM SMALL DRAINAGE AKI'AS 
CALIFORNIA 

A.O. WAANANEN, U.S. Dept, of the Interior, Geological 
Survey 

6.0178 NOR7H RICHMOND - SAN PABLO BAY AULA 
STUDY - CALIFORNIA 
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6.0181 drainage and ll.OOD CONTKOC. 
OACKGUOUND AND POLICY SIUDY • SUMMARY 
RRPORI 

UNKNOWN. Sail Diego Reg Comp. PI Org 

6.0220 DUVLl.OPMl-Nr OP HYDROLOGIC DAIA Nl-.T- 
WORKS IN URUAN ARLAS 

UNKNOWN, U.S Dept of lla; hilerior. Geological Survey 

8.0041 WAVn AND SURGI- CONDITIONS AFIIiK 
PKOPOSUD EXPANSION Ol- MON I'ERHY HARBOR, 
MONn:Ri:Y. caiji-ornia - hydraulic model 
INVESTIGAIION 

C /■:. CHA'I'llAM, U.S Army. Waterways Lxperimoul .Siati«>i» 

8.0042 WAVE AND SURGE ACllON. MONTEREY HAR- 
BOR. MONTEREY. CALII ORNIA - MODEl. IN- 
VES'llGAIlON 

E.!'. lOK ISON, U.S. Army, Waterways (ixperimeui Station 

9.0001 RE.GIONAI. GliOLOGlC ERAMEWORK • SAN 
AN13RHAS EAULl • CAI.IEORNIA 

r.W. Dllilil.EE., U.S Dejil. of the (nleriot, Geological Survey 

9.0002 RECilONAl. SLOPE; SIABII.IIY STUDIES 
CAI.IEORNIA AND PENN.SYLVANIA 

/).// liADliHUainAl.l., U.S. Dept, of the hitctior. Gcologi- 
c.il Survey 

9.0005 I-ARTHWORK UEilNl'ORC.’EME.Nl I ECHNIOUE.S • 
LOS ANGi'.LUS ARI-A 

fi.A. rOliSYrn, state Div. of Highways 

9.0006 SUBAUDIBI.U ROCK NOISE (SARN) AS A ME.A- 
.SURE: OE .SLOPE. .STABILITY, CAI.IEORNIA 

li. MLAKNH, State Div. of Higliways 

9.0017 CLAY MOHIt.ITY IN RIOGI-; ROUTE LAND- 
SLIDES. GORMAN, CAI.IEORNIA 

E.E. KEfiti, Cuhimliiu University, Seluioi of Arts 

9.0026 E.NGINI-KRING OliOLOCllC RE.PORV OE' 

ge.ne:ral plan .study eou the: city oe (ii.i-N- 
DORA. CALIFORNIA 

E.ll. IJilClIlTON, Glendora City (lovernincnt 

9.0028 EARTHOUAKE HA/.ARD Rf-DUCTION. SAN 
ERANCISCO BAY Rl-CIION 

HHAHH, U..S. Dept, of the Interior, Geologicitl Survey 

9.0029 GEOI.OGY OE' THE POINT DUME OUADHAN- 
OLE. AND nin LOS ANGELES COUNTY PART OF 
THE TRIUNEO PASS OUADRANGLEL LOS ANGELES 
CO. COOPERATIVE, CAI.IEORNIA 

R.ll. CAMPItEI.L, U.S. Dept, tif the Interior, Geological Sur- 
vey 

9.0030 MONIEREY BAY - CALIFORNIA 

H.G. GREE.NE, U.S. Dept, of the Interior, Geologiciil Survey 

9.0032 GEOI.OGY OV THE: POIN'E BONITA QUADRAN- 
GLE, CALIFORNIA 

y. SC/ll.OC'KER, U .S. Dept, of the Interior, Geological .Sur- 
vey 

9.0034 MALIBU BEACH QUADRANGLE AND THE 
UNINCORPORATED PART Ol- THE TOPANOA 
OUADRANOLE. LOS ANGELES COUNTY COOPERA- 
TIVE, CALIFORNIA 

R.E. YERKES, U.S. Dept, of the Interior, Geological Survey 

9.0035 REMOTE SENSING FOR GEOLOGIC HAZARDS 
AND DISA.STERS. MINE AREA CONSERVATION. 
SOIL MAPPING AND LAND USE PLANNING 


VIRONMI-Nl.S AS DEPICfl-;!) BY KI-MOIE; .SliN.S'OK 
RF.IURNS - ('AI.IEOUNIA 

D.H I'OOI.E. Univ of California. School of Physical 
Sciences 

9.0037 I.IME son. STABILI/.A HON SllJDY 
R.A. rOKSYUI, Stale Div. of Highways 

9.0038 EVAI.UAI'ION OF ION F.XCllANGI • LAND- 
.SI.IDE CORRECTIO.V lECHNIQUE • CAI.IEORNIA 

7 M'. .VM////. Slate Div ol Migliways 

10.0015 MASS PROPERTIES OT OIL l■Il-:Ll) ROCKS - 
CAI.IEORNIA 

I. .A. HEYI.R, U.S. Dept, of tlie Inlenor, Cicological Survey 

10.0018 i.AND*SUBSIDE;NCE SEUDILS IN CAI.IEORNIA - 
CO STUDY Till- F-XIE-NT, MAGNTIUDl-; R 

J. E /‘Of.ANO, U S. Dc[Jl of flic Interior, Geological Survey 

10.0019 LAND SUBSIDENCE. S'TUDIE.S IN THE: SAN 
JOAOUIN VAl.l.r.Y ■ CAI.IEORNIA 

y /•'. I'OI.ANI), U S. Dept of the Inlenor. Cicological Survey 

Jl.OOOl URBAN GE.OI.OGY PLAN l‘OR CAI.IEORNIA • 

the; nature;, magnitude, a costs oe oeolocl 

1C HAZARDS & RECOMMliNDATIONS I OR THIilR 
MITKiATlON {ABHRE;V) 

J. /‘. AU ORE. State Div. of Mines & (ieology 

13.0001 EREOUENCTES OE' CREST IIE.KilMS I'OR RAN- 
DOM COMBINATIONS OF AST RONOMICAI . TIDES 
AND TSUNAMIS RECORDED AT CRESCIiNT CITY. 
CAI.IEORNIA 

IT-.TRAUSKAS. Univ. of California, School of iingineciing 

1.1.0002 CiENIiRAL REIVIEAV OP THE SETSMIC HAZARD 
TO SE.i.E.cn-D U.S. Navy instai.lations 

JJi. SEEO. Calif. Inst, of Technology, Gradiaite .SVluiol 

I.TOOn TSUNAMI SYSTI-MS i-NGINl-ERING ■ NEW 
ME.XICO AND CAI.IEORNIA 
//./:. CLARK, U.S. Dept, of the Interior. Geological Survey 

13.0014 ACTIVE EAUl.TS AND GI-OLOGIC HAZARDS, 
PT. MUGU TO WILMING TON. CAI.IEORNIA 
//-C. WAGNER, U.S. Dept, of the huorior. Geological Survey 

13.0026 the;ore;hcs in design oe the; proposed 

CRESCENT CIT Y HARBOR TSUNAMI MODEL 
(i.U. KKUl.EXiAN, U.S. Army, Waterways l-.xiicrimcnt Sta- 
tion 

13.0028 TSUNAMI PRI-DICTIONS FOR PACITIC 

COASTAL COMMUNTTII-S • TYPE 16 FLOOD IN- 
SURANCE STUDY 

R.W. WHAIJN, u s. Army, Waterways Experiment Station 

14.0002 satellite: volcano SURVEILLANCE • 

ALASKA. HAWAII AND WASHINGTON 

WARO, U.S. Dept, of the Interior, Geological Survey 

14.0006 GE.ODIMET'KR STUDIES OF CASCADE VOL- 

CANOES - WASHINGTON, ORI-fiON AND CALIFOR- 
NIA 

D.A. SWAN.SON, U.S. Dept, of the Interior, Geological Sur- 
vey 

14.0007 VOLCANIC HAZARDS IN THE CASCADE 

RANGE - CALIFORNIA AND WASHINGTON 

D.H. CRANDEI.L, U.S. Dept, of the Interior, Geological Sur- 
vey 


U.OOOR TMF.UMAl. SURVF.Il.LANCt-; Of- VOLCANOtS • 
RKMOTF, SFNSINCi Of LONG VALLb'Y IN 
(U-.OIHF.RMAl. PROGRAM WASHINGTON. 

ORf'CON AND CAUFORNIA 
J.l) FlilLliSUN. U S DcpI of ihc Inlurtor. Guological Sur- 
vey 

IS.nOIS COASTAL WORKS HVAl CATION - CALIFOR- 
NIA. FLORIDA 

UA'A/VDir.V. U S Army. Coasi.il Fngin Res. Ccnlur 
16.0036 PLAN FOR AN IMI’KOVF.D COMMCNICA TIONS 
SYSTEM SERVING ITIE EMERGENCY SERVICE DE- 
PARTMF.NrS OF THE CITY OF LOS ANGELES (AR- 
BREV) 

UNKNOWN. Hughes Alreriifi Coinp.iny 
16.0038 URBAN GEOLOGY PLAN FOR CAl.lFORNIA • 
THE NATURE.. MAONITUDH. k COSTS OF CEOLOG- 
1C HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ARBREV) 

J T. ALh'ORE, Slate Div of Mines & Geology 

16.0050 PUBLIC SAFTHTY SUBSYSTEM • VOLUME I - 
ANALYSIS OVERVIEW 

UNKNOWN. Unknown Inst, or Indiv. Or.mt 

16.0051 l»UBLIC SAFETY SUBSYSTENf ■ CO-NCEP- 
TUAUZATION TASK COMPLETION REPORT 

UNKNOWN. Unknown Inst, or Indiv Cirartl 

16.0052 I'HE DEVELOPMENT OF A MH.ANS FOR AS- 
SESSING EMERGENCY MEDIC Al. RESOURCES 

J.L COSTANZA, Serendipity Incorporated 

16.0054 ENVIRONMENTAL PLANNING AND GEOLOGY 
. PROCEEDINGS OF THE SYMPOSIUM ON E.N- 
OINEERINO GEOLOGY IN THE URBAN ENVIRON- 
MENT 

O.R. NtCHOtS, U S. Dept, of the Interior. Geological Sur- 
vey 

16.0055 GEOLOGIC ENVIRONMESIAL MAPS FOR 
LAND-USE Pl.ANNINO, CALIFORNIA 

E.U PaMPEYAN, U.S Dept of the Interior. Gcologig.'il Sur- 
vey 

16.0056 SOIL ENGINEERING RESEARCH - CALIFORNIA 
T.L. YOUU. U.S. Dept, of the Interior, Geological Survey 

BERKtLF.Y Hills 

6.0166 THE IMPACT OF URBANIZATION ON WATER 
YIELD. FLOOD PEAK. SEDIMENT VIFXD. AND 
WATER QUALITY IN THE BERKELEY HILLS. 
CALIFORNIA 

J.R. MCHRIDK, Univ- of California, School of Forcsiiy 

Crescf.nt City 

13.0001 l-REOUENCIES OF CREST HEIGHTS FOR RAN- 
DOM COMBINATIONS OF ASTRONOMICAL TIDES 
AND TSUNAMIS RECORDED AT CRESCENT CITY. 
CALIFORNIA 

C. Ph TRAUSKAH, Univ. of Californj.i, School of Engineering 
13.0026 THEORETICS IN DESIGN OF THE PROPOSED 

r'Orcr'CMT r-i-rv UAnny-io -T-oi 1.1 A > <■ 


Di si.Ri Hoi SfitiNO.s 

9.Q001 REGIONAl. GEOLOGIC I RAMI-AVORK SAN 
ANDREAS l-AULl CAl.lFORNIA 
7 IP. lyilifU.EL. U S of the Interior. Gcnlujiical Sin vey 

Cil I NOAl I 

3.0013 INVES'lICiATION OF GROUND MOIION- 
DAMAfiF RELAT lONSlllPS FOR RUSIDI N I lAL 
BIIILDING.S IN GLFNDALI-. CAI.IIGRNIA- -SAN I liU- 
NANDO EARIHOUAKL. IT-BRUARV I 
/. FARHOOMAND. John A Bliimc & Ainiciaies 

J.0244 PREDICTED SAN FERNANDO liAR I HOUAKL 
SPfcClRA- GLENDALE AREA 
J R XWRPHY. l-invirimmental Rc‘< L'i)r|U)T.iliini 

Cil.rMDOKA 

6.0170 GLENDORA. CALIFORNIA. GI-NT.RAI. PLAN 
IW) 

t/A'KA'OH'A'. OlemlDra City Governiiicnl 
9.0026 E-NCilNEERlNG GI-OLOCilC’ lU-POUi ())• 
GLNEUAI. PLAN STUDY l-OR HIE (TTY OF Gl.iiN- 
DORA, CALIFORNIA 

F.H. l.LKUnON. Cletitlor.i (Tly Gnvcriimem 
Oolt.MAN 

9.0017 CT.AY MOBILITY IN RIDGF: ROUTT: LAND- 
SLIDES. GORMAN. CALIFORNIA 
KERR. C«>lumfiia University. Schonl of Arts 

HOI.I.IS'IHU 

3.0156 Aaivn DISPLACEMENT ON THE CAl.AVliKA.S 
FAULT ZONE AT HOl.LIST'FR. CALIFORNIA 
7//. ROGERS. US. Dept, of Commerce, EnrllHumkc 
Mechanism Lnh. 

9.0001 REGIONAL GEOLOGIC FRAMEWORK - SAN 
ANDREAS FAULT • CALIFORNIA 
T.W. OllHiLEE. U.S Dept, of the Interior, Geologicnl Survey 

Lonci Bi.ach 

16.0050 PUBLIC SARETY SUBSYSTEM • VOLUME I - 
ANALYSIS OVERVIEW 

UNKNOWN, Unknown Inst, or Indiv, Grant 

16.0051 PUBLIC SAI'ETY SUBSYSTEM - CONCEP- 
TUALIZATION TASK COMPLETION REPORT 

UNKNOWN, Unknown Inst, or Indiv. Grant 

Los Anoei.ls 

3.0040 MEASUREMENTS OF DYNAMIC CTIAUAC- 
TERISTTCS OF MULTISTORY BUILDINGS IN 
CALIFORNIA 

H.C. SHAU, Stanford University. School of Engineering 


rti62 A STUDY OT C.AR I HOUAKl-. I.OSSI-.S lHI-. 
l.OS ANC/El.ns, C’Al.lFORNIA AREA 

U S Dcpl of Cornmcrtc, i'nviion- Research 

I.iibtiriitorics 

4,005 EARTHWORK UF.lKl ORCP.Mi-.N f TI-.CIINIOUI-S - 
LOS ANGELES AlUlA 
/?.^1 lORSYTlI. SUlc Div t)f Highways 

^ <)03/) PLAN FOR AN IMPROVED COMMUNICATIONS 
^ SYSTEM SERVING IHE. EMRRCiENCY SURVICE DE- 
PARTMENTS OF IHE criY or- LOS angci.e:s (Au- 
URF.V) 

LJf\'KN()WN. Hiiglics Aircraft Company 
l<S.O055 C.EOLOGIC ENVIRONMt-NTAl. MAPS EOU 
LAND-USE PLANNING. CAl.Ii ORNlA 
IlJI. /MM/’/O'/IiV. U S. Dcpl. t»l the Interior. Cicological Sur- 
vey 


Los ANCiI.I.I.S CouN tY 

3.0004 RF.PORTS Ol- THE EARTHQUAKE TASK 
FORCES • RECOMMENDATIONS OF THE LOS AN- 
GELES COUNTY earthquake: commission 

Los Anet^les Co. Rd <if Siipvrs 

3.0101 RECOMMENDATIONS OEVEl.OIT.D EROM RP.- 
POR-TS OF (HE EARTHQUAKE COMMISSION AND 
EAR'THQUAKE TASK FORCl-S • SAN I-ERNAKDO 

earthouake: (adjirev) 

UNKNOWN, Los Angeles C<». IJil. of Supvrs. 

S.OOOy EMPLOYMENI’ OE AIK OPERA'IION.S IN rilE; 
FIRK SERVICES • PROCT-EDINGS OF A SYMPOSIUM. 
HHI.D AT AROONNP; NATIONAI, I.AIIORATORY 
(ADBRF.V) 

UNKNOWN. Natl. Aend. of Sciences 
f5.0fll2 THE GREAT OAKI.AND. l.OS ANClIlLliS. AND 
SAN DIEGO FIRES, SEPTEMHEU 22 TO 29. 1970 
fi.S. ALGER, U.S. Ntivy. Ordnance Imltoriuory 

^>,0029 GEOLOGY OF THE POIN'l DUMl- QUADRAN- 
GLE AND THE LOS ANGELES COUNIY PART 01- 
THE TRIUNFO PASS QUADRANGLI:. LOS ANGEI.ES 
CO. COOPERATIVE. CALIFORNIA 
R.H. CAMf‘HEl.1., IJ.S. Dept, of tlte Interior, (Jcohigical Sur- 
vey 

?>.O034 MALIHU BEACH QUADRANGLE AND Tlir- 
UNINCORPOKA'Tl-D PART OF THU TOPANGA 
QUADRANGLE, LOS ANGEI.ES COUNTY COOPERA- 
TIVE, CALIFORNIA 

fi.F. VERKES, U.S. Dept, of the Interior, Geological Survey 
i 0.0018 LAND-SUBSIDENCE STUDIItS IN CAIJFOKNIA - 
TO STUDY THF. EXTENT, MAGNTTUDE R 
J.F. POLAND, U.S. Dept, of the hitcrior, Gculogtciil Survey 


Monterhy 

«,O041 WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 
MONTEREY, CALIFORNIA - HYDRAULIC MODEL 
INVESTIGATION 

C.E. CHATHAM, U.S. Army, Waterways Experiment Slnllon 


UlVI.KSIDI 

5.IHLL3 I-IRL: EN VIUf)NMl-:NTAl . TIiS I C’HAMllEK • Tl 
DESIGN AND DHVEI.OPMliN'T 
i'.J. AIJVU., U S. Dept of Agricultiiro, Pac Sw For N. R. 
E.xpl. St:i. 

Rivicksioi Cohn IV 

6.0108 PF.URiS VALLEY URBAN HYDliOl.OGY SlUD' 
CAI .HORN] A 

M.IV. flUSfiy. U.S Dei>l. jif the liiteiinr, Licological Survey 

.SAfHAMrN rt> 

.L0040 MEASUREMLiN TS OI- DYNAMIC: CHARA( 
TERIS'IICS C)F MUL'IISTORY BUILDINGS I 
CAI.II-ORNIA 

//.<■. -V///I//. SlanOud University, School of l-aiginceriiig 


San Dire.o 

6.0046 DRAINACJi: AND FLOOD CONTRO 

BACKGROUND AND POLICY STUDY • SAN DlIiGO 
NOf.'LE, Sun Diegi) Co. Comp, Phm. Org. 

6.0IH1 DRAINACJE AND FLOOD CONTRO 

BACKGROUND AND POLICY .STUDY • SUMMAR 
REPORT 

UNKNOWN, Sun Diego Reg. Comp. IM. Org, 

LT0002 GENERAL RI-VIHW OI- THE. SEISMIC IIA/.AR 
lO Sl-I-Hcni-D U.S NAVY IN.STALI.ATIONS 
JM. .S7;E/>. Ciilil'. Inst, of Technology, GracUiiUC Scliotil 

San Dii:(5o County 

.‘t.0IU2 IHH GREAT OAKLAND, LOS ANCiELES. AN 
SAN DIEGO I-IRES, SHPTF.MBER 22 TO 29, 1970 
W-.V. AIXiER, U.S. Navy, Ortlniince Etd«)rinoty 

6.0169 URBAN HYDROLOGY OF POWAY VALLE. 
CALIFORNIA 

J.A. SINGER, U.S. Dcpl. of llie Inicrior. Geological Survey 
San EkANci.sco 

6.0221) DEVELOPMENT OI- HYDROLOGIC DA'TA NE 
WORKS IN URBAN AREAS 
UNKNOWN, U.S. Dcpl. of the Imcrior, Geological Survey 

9.0032 GEOLOGY OF THE POINT BONITA OUADRAi 
OLE. CALIFORNIA 

J. SCHl.OCKER, U.S. Dcpl. of the Interior, Geological St 
vcy 

13.0002 GENERAl. REVIEW OF THE SHLSMIC HAZAF 
TO SELECTED U.S. NAVY INSTALLATIONS 
J.U. SEED, Calif. Inst, of Tecltnology, Graduate School 
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San Jose 

16.0052 THE DbVELOf'MKNT OF A MEANS FOR AS- 
SESSING EMERGENCY MEDICAL RESOURCES 
J.l. C()STA\'ZA. Serendipity Incorporated 

Santa Uauhaka 

3.0157 AN INVESTIGATION OF THE SEISMICITY & 
EARTHQUAKE HAZARDS OF THE SANTA BAR- 
BARA CHANNEL REGION • CALIFORNIA 
A. SYiyLSI HR. Univ of California, School of Letters 


Santa Baruaka County 

6.0182 SEA COAST PLANNING PROJECT • CALIFOR- 
NIA 

C ULI RICK, Univ of California, School of Letters 
Santa Rosa 

3.0025 THE SANTA ROSA. CALIFORNIA. 
EARTHQUAKES OF OCIOBER I, 1969 
K \'. Sn:iH!BRUCC,E. U.S. Dept, of Commerce. Natl. Ocean 
Survey 

Ventura County 

9.0029 GEOLOGY OF IHE POINT OUME QUAORAN- 
ai.F. AND THE I.OS ANGELES COUNTY PART OF 
. THE TRIUNHO PASS QUADRANGLE. LOS ANCELF.S 
CO COOPERATIVE. CALIFORNIA 
R.H. CAMPRHLL U.S. Dept, of the Interior. Geological Sur- 
vey 

Caribbean Sea 


8.0066 INVESTIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTER.S AND 
FLOW FEATURES 

H'.Af. GRAY, Colorado Slate University. School of Engineer- 
ing 

8.0086 COMPUTER METHODS APPLIED TO ATLANTIC 
AREA TROPICAL STORM AND HURRICANE CL1- 
MAIOLOGY 

J.R HOPE. U.S. Dept of Commerce, Natl. Weather Service 

8.0107 HURRICANE MODIFICATION RESEARCH (PRO- 
JECT STORMFURY) 

UNKNOWN, U.S. Dept- of Commerce, Natl. Oceanic & At- 
mos. Admin. 

8.0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES (FOR SEI.ECTED .STATIONS AND 
THE MONTH OF SEPTEMBER) 

H.l. CRUTCHER. U.S Dept, of Commerce. Natl. Climatic 
Center 


1.0006 AVALANCHES ON IHh NtJKIH 
HIGHWAY (SR-20) - SUMMARY REPORT 
E.R. I.ACHAPEI.LE. Slate Dept of Highways 

1.0009 THERMAL SURVEILLANCE OF ACIIVI- V'OI.- 
CANOES 

J.D. FRIEDMAN. U.S Dept of the Interior. Geological Sur- 
vey 

LOOM WATER YIELD IMPROVEMEN'I AND 
AVALANCHE HA/.ARD PREDICTION IN AI.IMNF: 
AREAS OF THE ROCKY MOUNTAINS 
M. MARTINELLI. Colorado Slate University, U.S. D A. 
Rocky Mm For. Sia. 

I. 0014 AVALANCHE CONTROL lMPLi;MEN l A HON 

STUDY 

£ LA(:HAPEl.l.E. State Dept, of Highway.s 

3.0080 SEISMICITY OF MENDOCINO LSCARPMI-N 1 - 
GORDA RIDGE REGION - CALIFORNIA 
E.G KEITH. Univ. of California, Soismographic Station 

3.0266 SEISMICITY INVF.S TICA'IIONS IN Till-: 
CASCADE MOUNTAINS AND VICINITY, OREGON, I 
MAY 1969 - 30 APRIL 1970 
H.R. HLANK. Univ. of Oregon. School of Liberal Arts 

3.0280 A STUDY OF SEISMICITY AND CRUS'IAI. 
STRUCTURE IN WESTERN WASHINCHON USING A 
SEISMIC IFJ-EMETRY NIFI WORK 
R S. CROSSON, Univ. of Wtishington, School of Aris 

9.005! EFFECTS OF DEFORESTA'TION ON THE STA- 
BILITY OF NATURAL SLOPES OREGON. 
WASHINGTON 

O H. GRAY. Univ. of Michigan, School of Engineering 

II. 0007 PHYSICAL EVALUATION OE CLOUD SEEDINCJ 

techniques for modifying OROORAIMIIC 
SNOWFALL • THE CASCADE PROJECT 
P I'. IIOHHS. Univ. of Washington, School of Arts 

14.0006 OtODlMETKR STUDIES OF' CASCADE VOL- 
CANOES • WASHINGTON. OREGON AND CALIFOR- 
NIA 

D.A. SWANSON. U.S. Dept of the Interior, Gcologictil Sur- 
vey 

14.0067 VOLCANIC HAZARDS IN THR CASCADE: 
RANGE - CALIFORNIA AND WASHINGTON 
D.R. CRANDELI., U.S Dept, of the Interior, Geological Sur- 
vey 

14.0016 SEISMIC ACTIVITY OF THE CASCADE VOL- 
CANOES 

S.IK SMITH, Univ of Washington, School of Arts 


Central United States 


3.0233 STATE-OF-THE-ART FOR ASSESSING 
EARTHQUAKE HAZARDS IN THE UNITED STATUS 
REPORT L 

O.W. NIJTTLI, U.S. Army. Waierwtiys Experiment Station 
3.02.35 SOME GROUND MOTION AND INTENSITY 
REl-ATIONS FOR THE CENTRAI, UNITED SI ATES 
A. NECIOCiLU. St. Louis University. Graduate School 
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C /: A\'I)HRS()^\ Univ (»l \vi<!a)nsin. School of Nalunil 
Sciences 

9.0042 DENVER METROPOLH AN AREA. COLORADO 
H A/ LIS'Di'Al.l.. U-S. Dcpl of the Inicrior, Geological Sur- 
vey 

9.0044 DtNVKR-KRONT RANGE l.'RHAN CORRIDOR 
T U'. Of FI/J.I), fl S. Dept of the Imcfioi. (icoingteal Sof- 
vcy 

10.0004 COAL MINE DEIORMATION STUDIES. SOMER- 
SET. COLORADO 

C.R /)L/NRU/!>. U S Depi of the IiPeriot, Gvulugical Survey 
AliAMS CoilNlY 

6.0187 FLOOD l-RhOl’ENCY IN URBAN AREAS - 

COLORADO 

UXKiWU’X. U S Dept cif the Interior. Geological Survey 
Arapamof. COU.SIY 

6.0J87 FLOOD FRUOUENCV IN URBAN AREAS - 

COL.ORADO 

fAVAA/OH'iV, U S Dcpi of the hucrior. Geological .Stirvey 
UOULDLR COUMY 

6.0187 Fl.OOU (REQUENCY IN URBAN AREAS • 

COI.ORADO 

iyA//(iVOIEA'. U S. Dept, of the Interior. Geological Survey 
COLORAOO Springs 

4.0005 DENVER URBAN CORRIDOR STUDIES - 
COI.ORADO 

IE' R. /MN.SEN, U S. Dept of the Interior. Geological Survey 
Df.nvi-k 

3.0217 DENVER EARTHOUAKIiS 
L.H. GAllOM). U S. Army 

3.0272 EARTHQUAKES INDUCED HY UNDERGROUND 
FLUID INJECTION 

IKC. ML'CLaIN, Oak Ridge Naiioiial Laboratory 

4.0005 DENVER URBAN CORRIDOR STUDIES - 
COLORADO 

W R. HANHFN, U.S. Dept of the Inicrior. Geological Survey 

6.0048 FLOOD FREQUENCY IN URBAN AREAS 
COLORADO 

G.L. OUCRE?, U.S. Dept of the Interior. Ccnlngical Survey 
9.0042 DENVER METROPOLITAN AREA. COLORADO 
R.M- UNDVaLI,. U.S. Dept, of the Interior. Ocolngjcal Sur- 
vey 

9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 
T.W OhFIEI.D, US Dept, of the Interior, Geological Sur- 
vey 

Di-nvcr Cou.my 


IJOUGl.AS COUNIA’ 

6.0187 FLOOD FREQUENCY IN URBAN ARIiAS 
COLORADO 

tJNK\'0\FA'. U.S. Dept, of the Interior. Geological Survey 
Ff COLl INS 

4.0005 DENVER URBAN CORRIDOR STUDIES 
COLORADO 

\\' R. //AiV.S'f.TV. U S. Dept. <'f the Imerior. Geological Siirv 


JfT FFit.SON COUNIA’ 

6.0187 FLOOD EREOUENCY IN URBAN AREAS 
COLORADO 

UNKNOWN. U S. Depl. of tlic Interior. Geological Survey 
Logan County 

7.0014 NATIONAL HAH. RLiSEARCFl EXPERIMENT 
COLORADO. NEBRASKA. WYOMING 
UNKNOWN, U.S. Natl Sficiicc Euundatiiin 


Mokgan Count V 

7.0014 NATIONAL IIAII. RESEARCH EXPERIMENT 
COLORADO. NHIJRASKA. WYOMING 
UNKNOWN, U.S. Natl. Sciciifo I-oundiiiii)n 


Weed County 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT 
COI.ORADO. NEBRASKA, WYOMING 
UNKNOWN. U.S. Nall. Science Fnunilittion 


Conneclicut 


6.0118 ANSONlA-DIvRBY LOCAL PROTECTION PR 
JECT. NAUCiATUCK AND HOUSATONIC RIVKI 
CONNECTICUT - HYDRAULIC MODEL INVESTIC 
TION 

(i A. PICKFRINO, U S. Army. Waterways lixperintcnt S 
lion 

6.0192 RECOMMENDED REGIONAL PLAN E< 
SEWERAOE, WATER SUPPLY AND STOl 
DRAINAGE - CONNECTICUT 

UNKNOWN, Valley Regional Planning Agey. 

6.0193 SMALL STREAM FLOOD CHARACTliRIST ICS 

M.D. JHOMAS, U.S Dept, of t)ic Interior, Geological Sur’ 

6.0210 PEAK FLOW FROM SMALL DRAINAGE ARE 
- CONNECTICUT 

J. HORTON. U.S. Dept, of the Interior, Geological Survey 

8.0034 HURRICANE PROTECTION PROJECT, STR/’ 
FORD, CONNECTICUT 
UNKNOWN. U.S. Army, New England Division 


^ Aton Cl />^rv 


An.sonia 


DKAINACI-; - CONNK IICUI 
UNK\'()H'\’. Valley Regional Planning Agey. 


I)l KHY 

fi.OMK AN.S{)NIA-I)1-:RBY I.OC AI. PROI I-:C'IK)N pro- 
jnci. NAlXiA I UCK AND HOl.SA IONIC RIVI;US. 
CONNIX'IICUT - IIYDRADI.IC' MODi:i. INVHSTKiA- 
I ION 

C A I’ICKI'.HIMI. l. S. Aiiny, Waterways I A|H‘riniciil Sla- 
tion 

6.0iy2 RIXOMMI-.NDil) UrCilONAI. PLAN l-OR 

si-;wi:RA(ii;. waii-.r supply and siorm 

DRAINACiP; • CONNIX -I ICU'I 
f/Ai/A'A'OH'/V. Valley Regional Planning Agey, 


Ni.w London 

8.00.0 N'f-W LONDON IIURRICANi: PROII-CIION PRO- 
JLCT, Ni;W LONDON, CONNIX ’I ICi: I 
UNKNOWN, U.S. Army, New l-aigland Division 


Sl.YMOUK 

6.0192 r(-:commi:ndi:d ri-oionai. plan i-or 

SI'.WliRACip;, WA'ILU SUPPLY AND SIORM 
DRAINACiL • CONNLCIICUr 
UNKNOWN, Valley Uegioiuil i’lnnning Agey. 

Slin.TON 

6.0192 RUC:OMMV.NDLD RLOtONAl. PLAN FOR 
SHWl-RAGli, WAIHR SlJi’Pl.Y AND STORM 
DRAINACil- - CONNl-CnCUT 
UNKNOWN, Valley Regional I’laiming Agey. 


STUATUHU) 

H.0034 nURRlCANL PROTl-CTION PROJIX’L STRAT- 
FORD. CONNliCnCUT 
UNKNOWN, U S. Army, New l-aiglaiul l^ivisitw 


Connecticut River 


6.0105 FLOOD PROOI-ING DRCISIONS UNDHR UNCER- 
TAINTY • AN APPLICATION TO rUI- CONNEC- 
TICUT RIVER BASIN 

/'. AKLUAJ, Univ. of MnsMiehusells, Water Rcsoiircus 
Research Clr. 

6.0173 COMPUTER SIMULATION MODEL FOR FLOOD 
Pl.AiN DEVELOPMENT • PARI II - MODEL 
DE.SCRIPTION AND APPLICATIONS 
N.V ARVANynUlS, 1 N T A S A Incorporated 

6.0291 ECONOMIC AND LEGAL ANALYSIS OF ALTER- 
NATIVE FLOOD CONTROL .STRATEGIES 


6.0293 LEGAL ISSUliS O.N FC'ONO.MIC U I ILI7.AT10N 
OI Till- CONNIXTIC LT RIVI R FLOOD I’l.AINS 

li. WII.KI'S, Utiiv. of Massachusetts. ,Vlan K His Faivirnn- 

iiienl Inst. 

6.0294 I.IXiAl, FACTORS IN FXONO.Vir. I RIC MODFL- 
INtJ OF LOC AL FLOODPLAIN MAN ACIE.MIIN I 
DFA'ICES IN IMF. CONNFXTICO I RIVliR BASIN 

1). WII.KI'S, Univ ol Massachusetts, Water Resources 
Resc.ircii Ctr 

Dciitli Valley 


3.0180 Tl-XTON'IC ANALYSIS OF SITS.MK 'Al I.Y AC- 
TIVE ZONliS IN NFiVADA, IN SUPPORl ()F‘ 
FARIIIOUAKi: CONTROL liXPI-RI.Ml-NT • CAI.IIOU- 
NIA, NEVADA. Ul All 

OKKU.I), U.S. Dept of the Interior, Geological .Survey 


Delaware 


6.0336 nil-: POLI IICAI. IXONOMY Ol- WA'I FR 
rf..sourcf:s 

l> J Al.l.ili:, State University of New York. Agricnltiinil F)x- 
periment Sta. 

H.(M>02 COASTAL SIOR.M DAMAOl- WITH SPFX.’IAL 

ri;fi;rf;ncf: io ihf; df:i..viarva ri-XiIOn of 

DELAWARE. MARYLAND. VIRGINIA 
/•'./. SWAYh, Univ. ol' DelawaiC, .Sehool of Arts 

15.0010 BF:AC1I I-ROSION PROJIiCr. OEI.AWARE 
COASr PROIFX.TION PHOJIXT . DF.LAWAUll 
UNKNOWN. U.S. Army, Engineer District 

Sussi x COUNIY 

R.0002 COASIAL STORM DAMACIF. WTIM SPliCIAL 
REFERENCE IO THE Dlil.MARVA REGION OF 
DF.I.AWARE. MARYLAND. VIRGINIA 
F.J. .VH'/IV/-,'. Univ. of Delaware. School of Arts 


Delaware Basin 


6.0130 RFXilONAL COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING SrUDIF:S IN MiW 
YORK 

J.A. I-'INCK, State Dept of Env Consorv 


Delaware Bay 


8.0002 COASTAL STORM DAMAGE WITH SPEXTAL 
REFERENCE IO 1HE DELMARVA REGION OF 
DELAWARE, MARVi.AND. VIRGINIA 
/•'./ SIVAYK, Univ. of Delaware, School of Arts 


Surrey 

J.022y SKISMIC DirSKiN DECISION ANALYSIS rOR 
HASTURN MLIHOPOLITAN ARl-AS 
a V WHITMAN. M;ibs. In«.i of Technolugy, School of En- 
gineering 

3.0263 TECTONIC STRESS IN IHE EASTERN U.S. HY 
SEISMIC METHOIDS 

M. H'yS.S. Ctilumbi.i University, L.iiimnt Doherty Geolog. 
Observ. 

6.0144 OPTIMAL AN TRCEDENT PRECIPITATION IN- 
DICES rOR SMAI.l. EASTERN WATERSHEDS 
H M. Hl'.ICII. Penn. State University, Inst. Res Lnml & Wtr. 
Rcsoiir. 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR- 
RICANE AGNES JUNE 14-23, iy72 
R.M. DlwlMil'.I.IS, U.S. Dept of Commerce. Nall. Cliinjiiic 
Center 

to. 0026 RETURNING UNDE-RGROUND COAL MINE 
WA.STES TO MINED-OUT VOIDS 
li.A. CARPhiVTHR, Nall. Acad, of Sciences 

11.0004 NATIONAL EAST COAST WINTER STOR.MS 
OPERATIONS PLAN 

UNKNOWN. U S Dept, of Contmcrce, Natl. Oceanic & At- 
mos. Admin. 

12.0013 NATIONAL EAST COAST WINTER STORMS - 
OPERATIONS PLAN 

UNKNOWN. U S Dept of Commerce. Natl Occame & At- 
mos. Admin. 


Edwards Plateau 


6.038H RELATION Of* CLIMATIC AND WATERSHED 
CHARACTERISTICS TO STORM RUNOFE IN THt 
EDWARDS PLATEAU • TEXAS 
W.(j. KNISKl., U.S. Dept, of Agriculture. Blackland Experi- 
ment Watershed 


Everglade.s National Park 

10.0018 SUBSIDENCE INVIiSTlCVATlONS ON ORGANIC 
SOILS 

B.C. yOf.K, Agric. Res. & Educ. Center 


Finger Lakes 

6.0340 DRAINAGE STUDY - INVENTORY AND ANALY- 
SIS 

UNKNOWN, Genesee Finger Lake Reg Hoard 

Flat River 

3.0240 RESEARCH IN F.ARTH STRAINS AND FOCAl 
MECHANISMS • MISSOURI 
W. STAUDKR. St. Louis University, School of Arts 


Florida 


2.0003 CENTRAL M.tJRIDA SliEDING PROJECT 

J.l) MCT'ADUEN. u s Dept of Commerce, Research ITiglu 
Facility 

2.0005 JOINT FEDERAL-STATE CUMULUS SI-EDINC 
PRCXjRAM FOR MITIGATION OF 1971 SOUTT 
FLORIDA DROUGHT 

J. SIMPSON. U.S Dept, of Commerce. Natl. Ocetmie & At 
nios Admin 

2.0010 FLORIDA CUMULUS SEEDING EXPERIMENT 
FOR DROUGHT MITIGATION, APRIl.-MAY 1971 

W.l. WOODl.EY, U.S Dept rrf Comtnercc. Environ 
Research l.aboriilories 

2.0014 BEACHES AND GROUND WATER OF CAPI- SA 
RLE. FLORIDA. DURING EXT REME DROUGHT' 

RJ RUSStl.T. Louisiana State Univ. Systems, Coastal Stu 
dic.s instiinlc 

6.0005 FLOOD INSURANCE STUDY 

r. liARRIEN TOS. U.S. Dept of Comincrcc, Niilitmal 
Weather Service 

6.0066 AN OPTIMUM WATER ALLOCATION MODI'.L 
BASED ON AN ANALYSIS FOR THE KISSIMMEE 
RIVER BASIN • FLORIDA 

//;. HEYNOLOS. Univ, of Florida, School of AgricuUurc 

6.0067 HYDROI.OGIC AND BIOI.OGIC STUDIES OF 
SOUIHWi;ST FLORIDA (DIG CYPRESS) 

//. KLEIN. U S. Dept, of tile Interior, Ocologiciit Survey 

6.0068 RESPONSE OF WATER LEVKI.S TO FLOOD 
CONTROL OPERATIONS IN SOUVHEAS'lURN 
FLORIDA 

W.A. PUT, U S. Dept, of the Interior, Geologictil Survey 

6.0069 HYDROLOGIC BASE FOR WATER MANAGE- 
MEN-J. DADE COUNTY. FLORIDA 

UNKNOWN, U.S. Dept, of the Interior, Oeohigieal Survey 

6.0070 STUDIES OF THE RED ALGAE IN BISCAYNE 
BAY 

A. TIIORHAUC. Univ of Miami, School of Marine Science 

6.0071 ESTUARINE HYDROLOGY OF TAMPA BAY 

C.R. GOODWIN, U S. Dept, of the Interior, Geological Sur- 
vey 

6.0072 ORANGE. SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMENT 

UNKNOWN, East Cent. Florida Reg. Coun. 

6.0230 GEOHYDROLOOIC CONDITIONS AND FLOOR 
POTENTIALS IN THE SINK AREAS OF SOUTH 
WF-STERN SEMINOLE COUNTY, FLORIDA 

IV. ANDERSON. U.S. Dept, of the Interior, Geological Sur- 
vey 

6.0231 SARASOTA - ZONING AND SUBI3IVISION CON- 
TROLS • RF.VIEW, ANALYSIS. AND RECOMMENDA- 
TIONS CONCERNING CURRENT REGUl.ATTONS 

E.R. BARTLEY. T ampa Bay Regional Plan. Coun. 

6.0232 ZONING REGULATIONS OF THE CITY OF 
SARASOTA. FLORIDA 

UNKNOWN. Tumpa Bay Regional Plan. Conn, 
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ON SMAl.L DRAlNAGi: AREAS IN FLORIDA 
IL.C HRlDdi^S. US Dcpl <»f ihc Interidr. Gctilogicul Sur- 
vey 

6.0234 HYDKOGRAl’H MODEL STUDIES OE THE MILL- 
SnOROUGH, ALAEIA. AND ANCLOTR RIVER 
BASINS. ELORIDA 

J f ' TUKNICR. U S Dcpi. of llic Interior. Geological Survey 

6.0235 l-LOOD Pl.AIN STUDY AND MODEL FLOOD 

PLAIN ordinance: 

UNKNOWN, Puliu Uciieh Co. Area Plan. (Ul 

6.0236 FLOOD PLAIN STUDY AND MODEL FLOOD 
Pl.AIN ORDINANCE, MARCH, iy72 

UNKNOWN. Palm Beach Co. Area Plan. BU. 

8.0005 ATLAN'IIC HURRICANE: SEASON OF 1972 

«.//. SIMPSON. U S. Dept, of Comnrerce. Natl WcaHicr 
Service 

8.0026 EVACUAIION OF COASTAL RESIDENIS DUR- 
ING HURUICANEIS A I’lL.OT STUDY FOR DADE 
COUNTY. E'LORIDA 

UNKNOWN, Miami E'ederal Execiilivc Board 

8.0103 be;ach changf.s by extraordinary 
WAVES CAUSED BY HURRICANE CAMILLE 
C.J. SONU, Lotiisiarta Slate Univ, Sy.siems. Coastal Studies 
Insiitutc 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR- 
RICANE AGNES JUNE 14.23. 1972 
R.M. DLANdhl.lS. U.S. Dept, of Commerce. Natl. Cliiimlic 
Coaler 

10.0028 SUnSlDENCi: INVES TIOA I IONS ON ORGANIC 
SOILS 

n.a. I'Ol.K, Agric. Res. & Educ, Coaler 

10.0029 REMOTE Sl-NSING. Al.FAI-IA AND PEACE 
UIVKU HASmS. ELORIDA 

A.li. COKEH, U.S. Dcpi. of tlie lalci ior, Geological Survey 
12.0025 LIFE CYCLE OF' FLORIDA KEY.S’ WATF:R. 
SI'OU'IS 

J.U. (jOl.DKN, U.S. Dept, of Commerce, Environ. Research 
Labunilorics 

12.0039 SOME STATISTICAL AS[’EC*'rS OF WA'I'ER- 
SPOUT FORMATION - FLORIDA 
JJI. (lOl.niiN, U.S. Dcpi. of Conintcfcc. Nall. Severe 
Slorms Lab. 

15.0005 KENNEDY SPACE CENTER OCEAN BEACH 
F:R0SI0N - FLORIDA 

A.J. MEHTA, Univ. of Florida. School of Engineering 

15.0006 BAL HARBOUR. FLORIDA PARTIAL BEACH 
RESTORAIION, BEACH EROSION CONTROL AND 
HURRICANE PRO TECTION PROJECT, DADE COUN- 
TY, FLORIDA 

UNKNOWN, U.S. Army, Engineer Disirici 

15.0015 COASTAL WORKS EVALUATION • CALIFOR- 
NIA. FLORIDA 

UNKNOWN, U.S. Army, Coastal Engin. Res. Center 

15.0016 COASTAL ENOINFIERINO STUDIES Rl-LATED 
TO FLORIDA’S SHORELINE AND BEACH F:R0S10N 

proulf:ms 

J.A. PURPURA, Univ. of Florida, School of Engineering 

15.0017 A .STUDY OF NEARSHORE PROCESSES IN 


6.0068 RESPONSE OF WATER l.i:VELS TO FLOOD 
CONTROL OPERATIONS IN SOU! HFiASTF.RN 

FLORIDA 

W.A. PITT. U S. Dept of the Interior. Geological Survey 
Dadi; Cou.s'I y 

6.0068 RESPONSF: of WATER LFiVEI.S TO FLOOD 

CONTU01 . Ol'ERA'VlONS IN SOTTTIEASI ERN 

FLORIDA 

W A. Pin, U-S. Dept of the Iiuerior, Geological Survey 

6.0069 HYDROLOGIC BASE FOR WAIliU MANAGE- 
MF:NT. DADE COUN TY. (-LORIDA 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

8.0026 EVACUATION OF COASTAL KL.SIDENTS DUR- 
ING HURRICANES A PILOT STUDY l-OR DADE 
COLIN ! Y. FLORIDA 

UNKNOWN, Miami Feileral Fixccutive Board 

15.0006 BAL HARBOUR. FLORIDA l»AUTIAl. BEACH 
RESTORAIION, BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT. DADE COUN- 
TY. FLORIDA 

UNKNOWN. U S. Army, Enginect Disiiicl 
Fl, Wai.ton 

8.0103 BF;aCH changes by EXTRAORDINARY 
WAVES CAUSED BY HURRICANE CAMll.LH 

CJ. SONU, l.ouisiana Slate Uitiv. Systems, Coastal Suuiius 
Institute 

OiiANtii- County 

6.0072 ORANGE. SEMINOLE. OSCEOLA COUNTIE.S - 
WATER MANAUI-MF.NT 

UNKNOWN. East Cent. Florida Keg. Conn. 

O.scnoi.A County 

6.0072 ORANGFi. SEMINOLE, OSCEOLA COUNTIES - 
WATER MANAGEMF.NT 

UNKNOWN, Hast Cent. Florida Reg. Cttun. 

Palm Ulacii County 

6.0235 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE 

UNKNOWN, Palm Beach Ct). Area Plan Bd. 

6.0236 FLOOD PLAIN STUDY AND MODEL l-LOOD 
PLAIN ORDINANCE, MARCH. 1972 

UNKNOWN, Palm Beach Co. Area Plan. Bd. 

Sarasota 

6.0231 SARASOTA • ZONING AND SUBDIVISION CON- 
TROLS • REVIEW. ANALYSIS. AND RECOMMENDA- 



6.0072 ORANGl-.. StlMINOLC. OSCtOl.A COl.'NIItS - 
WATlIk MANAOHMl-.NI 
t/A'/CA'GH'A', r.isi Ccm. Florida Reg ('oun. 

6.02.10 GKOHYDROl.OGIC CONDITIONS AND FLOOD 

potenhai.s in thf; sink areas of south 

WLSTERN SEMINOLE COUNTY, FLORIDA 
H' ANOEIiSON. U S Depl ol' the Iiitofior. Geological Sur- 
vey 

Front Range 


1.0012 PHYSICAL PROPI.RIIKS OF ALPINE SNOW AS 
RELATED TO WEATHER AND AVALANCHE CON- 
DITIONS 

M SfARTlNI-J.lJ. US Dept of Agriculture. Rocky Mln. 
For &. Rg Ex Slii 

4.U005 DENVER URBAN CORRIDOR STUDIUS 
COLORADO 

H'.W. HANSES', U S. Dept. t)f the Interior. Geological Survey 
6.018.*? MOUNTAIN SOILS, FRONT RANGE URBAN 
CORRIDOR 

K I. HIERCE, U.S Oepi, of the Interior. Geological Survey 

9.0044 DENVHR-FRONl RANGE URBAN CORRIDOR 

Oh'h'lELO, U.S, Dcpi. of the Interior, CcoRigic.tl Sur- 
vey 

Galvc.ston Ray 

8.0013 TEXAS COAST HURRICANE SURGE .MODEL 
STUOtfcS 

<V./ HROGDON, U.S. Army, Estuaries Division 

8.0039 GALVESTON DAY HURRICANE SURCJE • RE- 
PORT 3 . EFFECTS OF HARRIERS ON TIDES. CUR- 
RENTS. .SALINITIES, AND DYF: DISPERSION (AB- 
BREV) 

W.H- BOHR. U.S. Army, Waterways Expcriiiicni Station 

8.0040 GALVESTON BAY HURRICANE SURGE STUDY 
■ BARRIERS ON HURRICANE SURGE HEIGHTS - 
HYDRAULIC MODEL INVESTIGATION 

N.J. BROGDON, U.S. Army, Waterways Experiment Station 

8.0045 GALVESTON DAY HURRICANE SURGE • RE- 
PORT I . EFFECTS OF PROPOSED BARRIERS ON 
HURRICANE SURGE HEIGHTS {ABDREV) 

R.A. SAGER, U.S. Army, Waterways Experiment .Station 

8.0046 GALVESTON BAY HURRICANE SURGE - RE- 
PORT (2) EFFECTS OF PROPOSF.D BARRIERS ON 
TIDES. CURRENTS. SALINITIES, AND DYE DISPER- 
SION (ABBREV) 

R.A. Sager, U.S. Army, Waterways Experiment Station 


Garlock Fault 

3.0111 SAN ADREAS FAULT • CALIFORNIA COOP 
M.M. CLARK, U S Dept, of the Intcriut, Geological Survey 


5.0043 thf; influf.nce Ol weatmf:r and climah 

ON FOREST FIRE OCCURRENCE AND MEHAVIOF 
IN THE EAST AND SOUTH 

D.T- WH.f.lAMS, U S Dept of .Agriculture. S.E l•■olesl Ex 
pcrinicni Slatinn 

6.0033 SPhWRELL BLUFl- LAKH. FLINT RIVER. OHOR 
GIA 

UNKNOWN, U S Army. Engineer District 

6.0073 CASE STUDY OF RE.MEDIAL FLOOD MANAGE 
MH.VT in AN URBAN AREA • PHASE (II 

L.I). JAMES. Georgia Inst, of Technology, Environmema 
Resources Center 

6.0074 CRITICAL ANALYSIS OF FIVE WA'IERSHE! 
MODELS IN FOUR PHYSIOGRAPHIC REGIONS Ol 
GEORGIA 

A.M LUMP. Georgia Inst, of Tetimoliigy. Enviroiiiiicnta 
Resources Center 

6.0075 FLOOD HYDROLOGY ON SMALL DRAINAGI 
ARILAS IN GEORGIA 

ll.a. GOLDEN. U S, Dept, of the Interior. Geological Siirvc; 

6.02.17 IMPLICATIONS OF ZONING AS AN URIIAr 
WATER MANAGEMENT MEASURE - GEORCilA 
C E. El.OYD, Univ. of Georgia. School of Business Admin. 

6.0240 THE PEACMTREt CREEK WATERSHED AS / 
CASE HISTORY IN URBAN FLOOD PLAIf 
DF.VELOPMENT 

l. l) JAMES, Georgia Inst, of Technology. Environmenii 
Resources Center 

6.0241 TRAVEL TIME OF GEORGIA STREAMS 

A.M I.VMH, Georgiii Inst, of Tcclinology. F.nvironnionli 
Resources Center 

6.0242 thf; EFFECTS OF LAND USF. CHANGE ON THI 
HYDROLOGY OF AN URBAN WATERSHED 

J R. Wallace, Gcorgiu Insi, of Technology, Environment; 
Rc-sources Center 

6.0244 ATLANTA MFiTROPOLirAN AREA URBAI 
FLOOD RUNOFF CHARACTERISTICS • GEORGIA 

U G. GULDEN, U.S. Dept, of the Ititerirtr, Geological Snrvc 

6.0245 WATER RESOURCES OF MIDDLE GEORGIA 
UNKNOWN, Middle Cicorgiii Area Plan. Com. 

15.0007 JEKYLL ISLAND, GEORGIA. BEACH EROSIO 
CONT ROL AND HURRICANE PROT FiCTTON 
UNKNOWN, U.S. Army, F.nginccr District 

Ati.anta 

6.0241) THE PEACHTREE CREEK WATERSHED AS 
CASE HISTORY IN URBAN FLOOD PLAI 
DEVELOPMENT 

L.D JAMES, Georgia last, of Technology, Environment 
Resources Center 

6.0242 THE EFFF.CT.S OF LAND USE CHANGE ON T H 
HYDROLOGY OF AN URBAN WATERSHED 
J.R Wallace, Georgia Inst. of Technology, Environment 
Resources Center 

6.0244 ATLANTA METROPOLITAN AREA URBA 
FLOOD RUNOFF C.'HARACTERISTICS - GEORGIA 
H.G. GOLDEN, U.S. Dept, of the Interior, Geological Surve 
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Sciences 


Grand Isle 


S.OO.lfl GRAND ISl.K. I.OUISIANA. AND VICINITY HIJR- 
RICANE PROTUC'IION AS.SOCIA'I liD WATHR f-RA- 
TURR. HAYOi: I.AIOURCIII-; ■ I.OUISIANA (A»- 
HRI-.V) 

UNKNOWN, U.S. Army. F.ngineer Disiricl 


Grand I’ravcrse Bay 


15.0026 COASIAl. /ONR AND SHORHI.ANDS 
MANAGI-MI-Nl • GRI.Al I.AKRS 
J M. AUMS I'liONd, Univ of Miclngan. School of lingiiiocr- 
ing 

Great Basin 


5.0180 rr.croNic analysis or siusmicai.i.y ac- 
IIV1-; /.ONi:s IN nuvada, in suri'ori or 
RAR THOUAKr. CONTROL r.XPLRlMl-N L • CALIf OR. 
NIA. NI-VADA, UTAH 

/*./’. OHKU.O, U.S. Dcpl. of (he Interior. Gcoh>gicul Survey 

5.0180 I'RCrONlC ANALYSIS OP SiaSMICAl.I.Y AC- 
TIVL ZONi:S (N NRVADA. IN SUIM’ORT Of- 
[•.AU rnOLIAKr. control l-XPI-UIMi-NT ■ CALII-OR- 
NIA, NRVADA, UTAH 

I*.!'. ORKII.I), U.S. Dept, of lltc Interior. OcoUtgicul Survey 
3.Q25H MICROSIUSMICIIY AND ll-CrONlCS Ol- THE 
NKVADA SHISMIC ZONR 

I'.J. GUMI'lCli. Coluinlhii University, Liummt Doherty 
Oeolog. Ohserv. 

Great Lakc.s 


6.0052 RnGULATION OF GRRAI' LAKFS WATFR 
LEVF.l.S RFI’OR'l' TO THE INI I-RNA'I IONAL JOINT 
COMMISSION HY THE INTF.RNAl (ONAL GREAT 
LAKES LEVELS HOARD 
UNKNOWN, Internal. Joint Connnission 

6.0207 LAKE HYDROLOGY 

L. HAJORUNAS, U.S. Dept, of Commerce, l-imi»ology Divi- 
sion 

6.0267 HYDROLOGIC MODELS OF THE GRI-AT LAKES 
D.l). Ml-'RKDITf/, Univ. of Illinois, School of Engineering 

11.0005 THE MODIFICATION OF GREAT LAKES 
WINTER STORMS 

l/.K. WK/CKMANN, U.S. Dept, of Commerce, Atmo.sphcrlc 
Phys. & Client. Lab. 

11.0005 SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 

R.W. HARMS, U.S. Dept, of Commerce, Nntl. Weather Ser- 
vice 


J.M. AKM.'ilKONii, liniv Mictugan. Scliool ol t-.ngiiiccr- 
ing 

16.004<» RF.GUl.AIION Ol GRI-AT L.AKES WATER 
LEVELS - A SUMMARY REPORI/ Iy7‘l 
UNKNOWN, Iniertial Joint Conimission 


Gulf of Ala.ska 


5.0151 TECTONIC IILSTORY • NORIH PACII-IC CON- 
TINENTAL MARGIN • ALASKA 
R. VONUUENil, U.S. Dept, of the liuoiioi, (ieologiciil Sur- 
vey 

15.(1012 EVALUAIION OF LONfi Pi:RIOD SURI ACL: 
WAVES IN THE GULI Ol- ALASKA 
'VC. ROYl-.R, Univ of Alaska. Inst, of Marine Sciences 


(hiU of Mexico 


8.0006 APPLICATION OF I-.CONOMIC ANALYSES 'TO 
HURRICANE WARNINGS TO RESIDF.N'I lAL AND 
RETAIL ACTIVITIES IN THE U. S. OUl.F Ol- MEX- 
ICO COASTAL RliGION 

ANDHRSON, Univ. of Miami. School of Marine Science 

8.0040 GALVIiSTON HAY HURRICANE SURGI- .STUDY 
• HARRIERS ON HURUICANIl SURGE lllilGHTS - 
HYDRAULIC MODI-:!. INVESIIGATION 
NJ. RROdDON, U.S. Army, Waterways Experiment Stiilion 

8.0048 l-TTECTS ON EAKE PONICHARTRAlN, LA.. Ol- 
HURRICANE SURGE CONIROl. STRUCTURES AND 
MISSISSIPPI RIVER-CiUl.l- OUTLET CHANNEL 

I. C. VAfJ.ANT. U.S. Army. Waicrway.s Experiment Stiniou 

8.0049 THE USE OF URAS.SES l-OR DUNE STAHI1.1/.A- 
TION ALONG THE GULF COAST WITH INlUAl. 
EMPHASIS ON THE TEXAS COAST 

7. IF HU. HORN, CiiilfUniv. Res, Consoniinn 

8.0051 PRELIMINARY REPORT ON AN ANALYSIS Ol- 
PROJECT II DATA (WAVE FORCES ON A PILE), 
HURRICANE CARLA. GULF OF' MEXICO 
f-.M. AHULl.AAL, Univ. uf California, School of Engineering 

8.0076 HURRICANE EFM-CTS ON PORT FACILITIES 
W.D. MARSHALL, U.S. Dcpl. of Commerce, Natl. Hurcau of 
Stunclards 

8,0086 COMPUTER METHODS APPLIED TO ATLAN'TIC 
AREA 'TROPICAI- STORM AND HURRICANE CLI- 
MATOLOGY 

J. K. HOW, U.S. Dcpl. of Commerce. Natl. Weather Service 

8.0106 BENEFTIS OF ENVIRONMENTAL PRF.DIC'TION 
IN THE EASTERN GULF OF MEXICO 

A7.fl. JOHNSON, U.S. Dept, of Comincree, Nall. Oceanic & 
Atmos. Admin. 

8.0107 HURRICANE MODIFICATION RESEARCH (PRO- 
JECT STORMFURY) 

UNKNOWN, U.S. Dept, of Commerce, Nall. Oceanic & At- 
mos. Admin. 

8.0109 TROPICAI. STORM SURGE FORECAS'l'ING 
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C P. Jt:l.hSMA\SKl. V S Dcpl uf Commcrcf. Icchniqiics 
Dcvcli'l’nicnl L;ib 

8 0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROBABILITIES lEOH StLLCTED STATIONS AND 
1 HR MON in OE SEPTEMBER) 

H I. CUUTCUf'.li. U S Dcpl uT Conimcftc, CTiiinitic 
Ccnicf 

8.0)32 AlLANHC HLRRICANt rRLOUKNCTES ALONG 
THE US COASTLINE 

RH Sf.Ml’S()\’. US Dcpl uf Cummorcc. Nall Weather 
Service 

\5.0035 PROPERTIES AND STABILITY OV A TEXAS 
BARRIER BEACH INLET 

C VexA^. A & M Univcfiity System. (iraBuatc 

School 

15.0030 INVESTIGATION OF SHQRF.LINE CHANGES AT 
SARGENT REACH, TEXAS 

H N StEUCu Texa*. A & M University Sy«cm, Gracjiiate 
School 

15.003T TEXAS BARRIER ISLANDS 

R E. U S Dept of the Interior. Geological Survey 


Gulf Coastal Plain 


3.0243 THE EFFECT OF GEOLOGIC STRUCTURE ON 
THE OCCURRENCE OE FRFSH GROUND WATER IN 
POST-Ol.lGOCENE DEPOSITS OF THE OUl.F 
COASTAL PLAIN 

P.H. JOSES, U.S. Dept, of the Interior. Geological Survey 

6.0067 HYDROLOGIC AND BIOLOGIC STUOIHS OF 
SOUTHWEST FLORIDA (BIG CYPRESS) 

//, KI.EIS, U S, Dept, of the Interior. Geological .Survey 

10.0008 STATUS OF LAND SURSIOKNCE DUE TO 
GROUND-WATER WITHDRAWAL IN MISSISSIPPI 
D..^/. KEAOY. Mhsissippi St. University, School of Arts 

10.0032 CONTROL OF LAND SUBSIDENCE IN THE 
TEXAS GULF COAST AREA 
A.P- DE^l.ELACHE, Lamar University. School of Engineering 


Hawaii 


6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII 

Y FOK, Univ. of Hawaii, Water Rc<ioiirce.s Research Cir. 

6.0077 Fl.OOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII 

Y S. FOK. Univ. of Hawaii, Water Resources Rcscaich Ctr. 

6.0078 INSTANTANEOUS UNIT HYDROGRAPIl ANALY- 
SIS OF HAWAIIAN SMALL WATERSHEDS 

R. \YASG. Univ. of Hawaii. Water Resources Research Ctr. 

6.0246 SPACE TIME VARlATION.S IN HIGH INTENSITY 
RAINFALL ON THE WINDWARD COAST OK THE 
ISLAND OF HAWAII (PHASE III) 

C M. HJLl.ERTOS, Univ. of Hawaii. Cloud Physics Obser- 
vatory 

6.0247 HYDROLOGIC RELATIONS IN HAWAII 

0 JAY, U-S. Army. Pacific Ocean Division 

6.0249 SPECIAL. FLOOD DATA COLLECT ION. HAWAII 


a it. ^ • ^ 

vcy 

6.0251 SPECIAL FLOOD-DAT A COI-LFX’ NON - HAWAII 
UNKS'OWS. U .S Dept, of the Iriteiinr. Geolngic.il .Survey 

6.0252 IIAW'AII ENVIRONMF.N FAl. SIMULA I ION 
MODEL 

P.C. COX. Univ. of Hawaii. School of Arts 

8.0697 GIANV WAVES HIT HAWAII 
J. HOTI'OMS. U.S. Dept, of Comiiiercc. Nall. Weathci .Ser- 
vice 

13.0009 STABILITY OF KUBHI.E-.VIOUNI) TSUNAMI 
BARUIER HILO HARBOR, HAWAII IIYOUAULIC 
MODEI. INVESTIGATION 

A M KAMEL. U S Aiuiy, Waterways INpcriiiiciil Station 

13.0010 STEADY-FLOW STABIL.IT Y Tli-STS OF NAVICiA- 
TION OPENING S TTUK.' lURES. HILO HARBOR. ISU- 
NAMI BARRIHR. HIL.O, HAWAII • HYDRAULIC 
MOV3EL INVESTIGATION 

NR OSWAl.T, U.S Army. W.iterways |•.^perit^ 1 ellI Station 

1.V6024 TSUNAMI SHORELINE T RAC' I 
OR li'OOl.l.ARn. Univ. of Hawaii. Flawaii Iilst. of 
Geophysics 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U.S- Dcpl. of Comnieiee. Nall. Ocean Survey 

13.0027 A REVIEW OF THE EXPHRIME.NT AE DATA 
RELATIVE TO THIi PILOT MODIT. .STUDY FOR 
THE DESIGN Ol- HILO HARBOR TSUNAMI MODIT. 
O.fl. KFOl.hOAN, US Army, Walciways lixpcriiticiil Sta- 
tion 

14.0001 VOLCANIC HA/.ARDS ON THE ISI.AND.S OF‘ 
IIAWAI) 

OR. MVLLINKAlJX, U S. Dept, of the liilorior. Octtlogical 
Suivcy 

14.0004 HAWAIIAN VOLCANO OBSERVATORY 
D.IP. PETERSON, U.S. Dcpl. of ilic Interior. Gcologietil Sur- 
vey 

14.0008 THERMAL SURVKll.LANCE OF VOl.CANOliS • 
REMOTE SENSING OF LONG VAI.LEY IN 
GEOTHERMAL PROGRAM - WASHINGTON. 
OREGON AND CALIFORNIA 
J D. FRIEOMAN, U.S. Dept, of the Interior. Geological Sur- 
vey 

U.OOlO VOLCANIC HAZARDS, ISLAND OF HAWAII 
OR. MULl.JNEAVX, U.S. Dept, of the Interior, Geological 
Survey 

14.0014 REGIONAL VOLCANOLOGY WESTERN 

UNITED STATES INCLUDING ALASKA AND 
HAWAII 

R L. SMITfl. U.S. Dcpl. of the Inicnor. Geological Survey 

14.0015 RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM KU.AUEA VOLCANO. HAWAII 
(PHASE I) 

J.fl. FINI.AYSON, Unvv, of Hawaii, Water Resources 
Research Ctr 

15.6018 DEPOSITION OF HAWAIIAN WATERSHED 
AND ESTUARIAN SEDIMENTS 
P. FAN, Univ. of Hawaii, Water Resources Research Ctr. 

15.0026 COASTAL ZONE AND SHORELANDS 
MANAGEMENT • f.Rt-AT 1 Akrt;i: 


N.K. OSli'Al.l', L’.S Army, Walcrways hxporiinent Slalion 

13.0025 THF. MAJOR TSUNAMI IN TIIL HAWAIIAN 
ISLANDS 

UNKNOWN. U S. Dept, of Oiinnicrcc, Nall. Ocean Survey 


Honoi ui.u 

13.0025 THE MAJOR TSUNAMI IN ITIl-. HAWAIIAN 
ISLANDS 

UNKNOWN. U S. Dept of C^»nimercc, NiUl Ocean Survey 

15.00IK DEPOSITION OF HAWAIIAN WATLRSIII-D 
AND ESTUARIAN SEDIMENTS 
/’. l-'AN. Univ. of Hawaii, Water Resources Research Clr. 


Kaiiului 

13.0025 THE MAJOR TSUNAMI IN THE. HAWAIIAN 
ISLANDS 

UNKNOWN, U.S. Dept, of Commerce, Nall. Ocean Survey 


Hchgen Lake 


3.0275 SlilSMICIT'Y AND CONTEMPORARY TECTONICS 
or THE YF.I.I.OWSTONE PARK-HETKIEN I.AKI- RE- 
GION 

R.f). SMITH, Univ. of Uiali. School of Mines 


Hillsborough River 


6.0234 HYDROCiUAPH MODEl. .STUDIES OC THE HILL- 
SnOROUCJH, AI.AMA. AND ANCI.OTE RIVER 
HASINS. FLORIDA 

J.T'. TUHNKIi, U.S. Dcpi. of the Iniciktr, Geological Survey 


Hilo Bay 


13.0009 STAUILITY OF RUBBLE-MOUND TSUNAMI 
BARRIER HILO HARBOR. HAWAII. HYDRAULIC 
MODEL INVESTIGATION 

A.M. KAMEL, U.S Army, Waterways Experitneni Siiitiun 

13.0010 STEADY-IT.OW STABILITY TESTS OF NAVIGA- 
TION OPENING .STRUCTURES. HILO HARBOR, TSU- 
NAMI BARRIER, HILO, HAWAII - HYDRAULIC 
MODEL INVESTIGATION 

N.R. OSWALT, U.S. Army, Walcrways l-xpcrimcnt Station 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN, U.S. Depi. of Commerce, Natl. Ocean Survey 

13.0027 A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY FOR 
THE DESIGN OF HILO HARBOR TSUNAMI MODEL 

C.ll. KEUI.EOAN, U.S. Army. Waterways Ivxpcrimcnt Sta- 
tion 


Housatonic River 


6.0118 ANSONIA-DERBY LOCAL PROTECTION PRO- 
JECT. NAUGATUCK AND HOUSATONIC RIVERS. 
CONNECTICUT • HYDRAULIC MODEL INVESTIGA- 
TION 

G.A. RICKERINC, U.S Army, Wiiterways I'.xperimeiil Sta- 
tion 


Hurricane Creek 


6.0055 HURRICANE CREEK WATERSHED PROJIXT. 
HUMI’HREYS AND DICKSON COUNTIES. TENNES- 
SEE 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservatioit 
Service 

6.0200 HURRICANE CREEK WATERSHED STRIJC- 
TURAL PROJECT MEASURE. KENTUCKY 
UNKNOWN. U S. Dept, of Agriculture. Soil Con.serviitiim 
Service 


Hlirricunc Fault 


3.0276 REGIONAL SUISMICTTY AND TECTONICS OI* 
THE SOUTHERN INTERMOUNTAIN SEISMIC BI-l.T 
WITH EMPHASIS ON THE WASATCH I'RONT • 
UTAH 

S.H. WARD, Univ. of Ulah, School of Mines 


Idaho 

3.0050 TETON DAM SEISMICITY - IDAHO 

IT.K MICKEY, U.S. Dept, of the Interior, Geulogicul Survey 

3.0178 SNAKE RIVER PLAIN. PART A - REGIONAL 
TECTONICS • IDAHO 

S.S. ORIEl., U.S. Dept, of the Interior, Geological Survey 

3.0184 HAMILTON 2 DEGREE 
J.O. WELUS, U.S. Dept, of the Interior, Geological Survey 

6.0003 SILVER VALLEY FLOOD SOCIAL 

PSYCHOLOCilCAL EFFECTS 
CD- HAR\^EY, Boise Stale College, School of Arts 

6.0063 FLOOD CHARACTERISTICS OF SMALL 

DRAINAGE AREAS. IDAHO 

C.A. THOMAS, U.S. Dept, of the Interior, Geological Survey 

6.0079 FLOOD INVESTIGATIONS FOR SMALL ARF.AS • 
IDAHO 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0080 A METHODOLOGY STUDY TO DEVELOP 

EVALUATION CRITERIA FOR WILD AND SCENIC 

RIVERS • REPORT ON FLOOD CONTROL SUBPRO- 
JECT - IDAHO 

J.J. PEEIiLES, Univ. of Idaho. Water Resources Research 
Inst. 
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COIJM V, IDAHO. JHNH iy73 
H \V LEt.. St.tti; Hliinmng A C'oiii. Al'f. Agy 

6.0254 .MAfINiTUDK AND PRIiOLJI^NCY OF Fl.OODS IN 
SMALL DRMNAGL UA.SINS IN IDAHO 
C A If/OXfAS. U S Dept of lltc Imormr. Geological Survey 

9.0(146 SNAKF RlVKk IIASIN. I’AUl F - SfUJlHI-ltN 
PARI. NORTHWKSr MARGIN ■ IDAHO 
n. SKU'P. IJ-S Dept, of the Interior, Geological Survey 

12.0030 F.SVIMATE OF MAXIMUM WIND SPEEDS OF 
TORNADOES IN IIIRFI- NOR'I HWtSTF.RN STAThS - 
IDAHO. OREGON. WASHlNCrFON 
7 '/ / {'Jl'l A, L’mv of C’liicago, School of Physical Sciences 

14.0011 EAS'IKI^N SNAkL RIVER PLAIN REGION IN- 
VESTIGATIONS • IDAHO 

.V .S (fulfil., U S. I3cpt of the Inlerinr, Geological Survey 

14.0012 SNAKE RIVER PLAIN, PART E - NOUTH CEN- 
IRAL - IIMHO 

I). SCHl.EICffl'.H. L'.S Dept of the Interior, Cicolugic.il Sur- 
vey 

14.0(113 SNAKF. RIVER PLAIN, PARE D - VOLCANIC 
ROCKS ■ IDAHO 

f‘ I.. H’fl././AMS', U S Dept of the Interior, Geological Sur- 
vey 

SiiosMONF. County 

6.000.3 Sll.VEU VAIXRY TLOOD SOCIAL 

PSYCHOLOGICAL EFFECTS 
C.O. //AJil'Ey, Boise Suite College, Scliuol of Arts 

Illinois 

2.00 M DROUGHT CLIMATOLOGY OF ILLINOIS 

E.A. IIVI-F, State Water Survey 

2.0012 potential OF PRECIPITATION MOl)IKIC*A- 
TION IN MODERATE TO SEVERE DROUGHTS 

f ' A. /iUFf', .Stale Water Survey 

3.0174 NEW MADRID EAUTHOUAKE - ARKANSA.S. IL- 
LINOLS, KEN'IUCKY, MISSISSIPPI. MISSOURI AND 
TENNESSEE 

XI. F EASE. U-S. Dept, of the Interior, Geological Survey 
3.0241 SI-IS.MIC STUDIES - SOUTH CENTRAL ILLINOIS 
RARTHOUAKH OF NOVEMBER 9, 1968 
H'. STAUDKti, St. Louis University, School of Engineering 

5.0009 EMPI.OYMEN! OF AIR OPERATIONS IN IHE 
FIRE SERVICES • PROCEEDINGS OF A SYMPOSIUM. 
HELD AT ARGONNE NATIONAL. LABORATORY 
(ABBREV) 

UNKf^Oll'N. Nall. Acad, of Sciences 

6.0058 FLOOD IT.OWS FRO.M SMALL DRAINAGE 

AREAS 

J.f) CAMI\ U S. Dept of the Interior, Geological Survey 

6.0082 FLOOD FLOWS FROM SMALL. DRAINAGE 

BASINS IN ILLINOIS 

(7.fF. CUETfS^ U S. Dept, of the Liuc riot. Geotogient Survey 

6.008.3 DEVELOPMENT OP A FL()OI7 AND POLLUTION 
CONTROL PLAN FOR THE CHICAGOLAND aRFa . 


PROGRAM, MADISON. SI Ct.AIR, MONROE AND 
RANDOLPH COUN linS, U.l.lNOlS 
(JS'KNOtViW Southwestern III Plan Contin 

6.0086 OAKI.EYSANOAMON RHMOIE SliNSI.NG EN- 
VIRONMENTAL Rf-;Si;AR(TI PROGRAM - ILLINOIS 
If M. KAIi-HiA. LJnii. t)f Illinois, School of Ldigiiieeiiiig 

6.0199 NUTWOOD WA I HUSHED. II.I.INOIS 

IJNKMfli'S'. US Dept, of Agrieiillurc. Soil Coiiscivalioii 
Service 

6.0255 DEPTH AND EUEOUENCY OE I I.OODS IN IE- 
l.lNOiS 

J.f) CAMI\ U S Dept of the Interior, (icoloyieal Survey 

6.0256 FLOOD 1 REQUENf'Y STUDY ILL INOIS 

J.M CAKN.S. U S Dept of the Interior, (ieological Survey 

6.0258 NATT'RAL CAPABILITIES THi: ERIEiNDS 
CREEK SERIES. MACON COUNT V, II.I.INOIS 
IfX'KMOH'N. Miieon Co Regional I’lan C'otnin 

6.0260 A COMI’REHENSIVL-; PEAN FOR .S I EPHIiNSON 
COUNTY. II.I.INOIS 

UXKSOlt'X'. Stephenson Co, Planning Coinm. 

6.0261 IT.OOl) l.NUNDATION MAPPING. NORTIIEA.ST- 
liUN U.EINOIS 

/I. II'. MfEfUiE, U S. Dept, of the Interior, Cieiilogienl Survey 

6.0262 PRIORITY AND PI.ANNING EEEMENTS EOR 
DEVF.I.OPIKG II.I.INOIS WATER UliSOURCTLS 

UNKNOWN. Stale Dept of Bus. Ar Dev. 

6.026.3 STREAMELOW VARIABII.ITY • II.I.INOIS 
A./'. SfNGff, Stale Water Stirvey 

6.0264 evaluation OF IT.OOD RISKS 

P 7. C7/OII'. l/niv. of Illinois, Sehool of Engineering 

6.0265 UUNDIE FROM SMAl.l. AGRICULTURAL 
AREAS IN ILLINOIS 

H.A. JONES. Univ, of Illinois, Agticullurtil F.xporinicni Sla. 

6.0266 AN APPRAISAL 01 ELOODPLAIN RliGUl.A- 
TION.S IN THE .S TATL-S OE ILLINOIS. INDIANA. 
IOWA, MISSOURI AND OHIO 

H' M. KEITH, Univ, of Illinois, Water Resources Center 

7.0008 STUDIL-;S OE HAIL DATA IN 1970-72 • ILLINOIS 
•V./l. CIIANGNON, Slate Water Survey 

7.0015 DliSLGN 01- HALL. SUPPRE.SSIGN I- XPI-.RIMENT 
IN HT.INOIS 

C.M XfOKCAN, Univ. of llliaois. School oT l.ihcrul Arts 

9.0011 ENGINEERING GE.Ol.OGY • ILLINOIS 
U'C. SMITH. State Geol. Survey 

12.0017 DENSE RAIN GAGE NETWORK PROJECTS • IL- 
LINOIS 

.y..*l. CHAMfNON, Stale Water Survey 

12.00.32 STUDY OF URBAN EFFECTS ON PRECU’IT A- 
TION AND SEVERE WEATHER AT ST. LOUIS - IL.- 
LINOIS 

S.A. aiANONON, State Water Survey 

12.0033 HYDROMETEOROLOGICAL ANALYSIS OF 
SFiVERE RAINSTORMS - ILLINOIS 

F. A. HUFF, State Water Survey 

12.0034 STUDY OF THE SYNOPTIC Cl.lMATOLOGY OF 
NORTH AMERICA 

G. MORGAN, Slate Water Survey 


5.0009 i:mi’ 1 .oymi-:n I oi aiu oim;raii()ns in tiu- 
i-iRr-: si-;rv'K'i:s • i»KOCf:i-;i)iNG.s or- a sv.vfi'OSii/M. 
HHI.D AT AUC’.ONNI- NATIONAL I.AIIOUATOUY 
( Annul: V) 

UNKNOW, \J, Nall. Acad, of Sciences 

6.0083 UnVHLOPMHN'l OI- A l-I.OOi:) ANO POLLUTION 
CONTROL PLAN lOU nil-: Cl IICAOOLAND ARHA - 
COMPUTLJl SIMUl.ATION PUOCiUAMS 
DJ}. CUUHCIIII.I., Illinois Insl J-'or Liivir Oily 


I- iU:i l‘()|{ I 

6.0260 A COMPKi:i|[-NSIVU PI. AN I'OR SILPULNSON 
COUN I Y. ILLINOIS 

UNKNOWN, Sluphenson ('ii. Planning (.'oinni 
Giu.i.ni- County 

6.0199 Nln WOOn WATI-RSIll-D, ILLINOIS 

UNKNOWN. U.S. Dcpl, of Agricullnrc. Soil Comcrvuiion 
Service 

Jl'HSliY (’OUNIY 

6.0199 NUTWOOD WATLILSIU-D. ILLINOIS 

UNKNOWN, U.S. Depl, of Agriculture, Soil Conscrvalion 
Service 

Macon CrniNTv 

6.0258 NATURAl. CAPAniLITIl-S • TUP. IR(I:NI>S 
CRKKK SI-RIfiS. MACON COUNTY. ILLINOIS 
UNKNOWN, Macon Co, Regional Plan Comm. 


Mai)I.s<jn Couni v 

6.0084 BACKGROUNO SURVIiY - SURFACI: DRAINAGI- 
PROGRAM, MADISON, ST. CLAIR. MONROI: AND 
RANDOLPH COUNTIHS. ll.LINOIS 
UNKNOWN, Southwestern III. Plan. Comm. 


Munkoi: County 

6.0084 DACKGROUND SUIWHY - SUIU-ACF. DRAINAGI: 
PROGRAM, MADISON. ST. Cl.AIR, MONROE AND 
RANDOLPH COUNTinS, ILLINOIS 
UNKNOWN. Southwestern 111. Plan. Comm. 


RANtJOi.mr County 

6.0084 DACKGROUND SURVEY • SURFACE DRAINAGE 
program, MADISON, ST. CLAIR. MONROE AND 
RANDOLPH COUNTIES, ILLINOIS 
UNKNOWN, Soulhwc-stcrn 111. Plan. Comm. 


Sti I'liiiNSON County 

6.0260 A COMPRLHFNSIVL PLAN l-OR S ITiPHLNSON 
COUNIY, ILLINOIS 

UNKNOWN. Stephenson Co. Planning Comm. 


InipcdiU Valley 

3.0100 RFCONNAISSANCI: SIUDY OL RFCOVLRADl.F 
GROUND WATI;R 

t. C DUlCUIJi, U.S. Deiil ol the Interior, Gcoh)gical Sur- 
vey 


Indiana 


6.0087 DRAINAGF AND FLOOD CONIROI. PLAN - 
MARION COUNTY. INDIANA SUP'IT-MHIiR 1970 

UNKNOWN, Marioii Co Metrop. Dev Dept 

6.0088 INTIIAL RKSULIS I'ROM 'mi-: UPPER WADASII 
SIMULATION MODEL 

77*. CIMM/. }'iiuliic University. Water Re.sonrce.s Research 
Clr- 

6.0208 HYDROLOCilC Sl'UDY OE SMALL RURAL 
waii:rsiieds . Indiana 

COOK, U.S Dept, of the Interior, Cieological Survey 

6.0266 AN appraisal OE M.OODPLAIN REGULA- 
TIONS IN THE STATES OE ILLINOIS. INDIANA. 
IOWA. MISSOURI AND OHIO 

W.M. KICITU, Univ. of Illinois. Water Resources C’enier 

6.0268 ZONING ORDINANCE - KNOX COUNTY. INDl- 
ANA 

UNKNOWN, C'lydc Ii. Williams A Assoc, Inc 

6.0270 nil-. EI-IUCI- Ol' URIlANi/.AIION ON 
HYDROLOCiY OF WATERSHEDS • INDIANA 

J IK OF.I.l.CUK, Purdue Unlver.sity, .Soiiooi of Engineering 

6.0271 WAHASH RIVE.R SYSTI.MS MODELS FOR PRO- 
JECT MANAGEMENT. PLANNING AND EVALUA- 
TION 

O'.//. TOKlUiS, Pnrtiue University. School of Civil l-ngia. 

6.0312 MODEl- STUDY OF CANNRl.TON LOCKS AND 
DAM. OHIO RIVliR, INDIANA AND KENTUCKY 

J J. FKANCO, U.S. Army, Waterways Experiment Station 

10.0009 DFTFC I ION OF SUDSURFACF OPENINGS - IN- 
DIANA. MISSOURI 

/:./?. HATKS, U.S. Army. Waicrwny-s Experiment Station 

16.0082 CLIMA'IOLOGICAL ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITATION - PAR'T I 

F.A. HUFF, Stale Water Survey 

Knox County 

6.0268 ZONING ORDINANCE - KNOX COUNTY. INDI- 
ANA 

UNKNOWN, Clyde F. Williams & Assoc. Inc 


1-23 


WEST LAKAVH tl. 

6.0270 THH RFI-KCT Ot- UHHANIZATION ON 
HYDROLOGY OF WATEUSHKDS ^ND»ANA 
J W DLLLlil/fi. I’urduL* University. School of Engineering 


Iowa 


6.00 IH URBA.w GROWTH, RUNOFF, FIXTERNALITIES, 
AND INCOME DISTRIBUTION l-FFECTS IN RAI.. 
STON CREEK WATERSHEDS 

J.R l)ARi\‘ARP. Univ of Iowa, School of Liberal .Ails 

6.0064 COLLECTION AND ANALYSIS OF STREAM 
FLOW AND RELATED HYDRAULIC DATA FOR 
DESIGN OF HIGHWAY BRIDOHS AND CULVERTS - 
IOWA 

UiWKS'OWf^', U.S. Depl. of the Interior. Geological Survey 

6.0266 AN APPRAISAL OF FLOODPLAIN REGULA- 
TIONS IN THE STATES OF ILLINOIS. INDIANA. 
IOWA, MISSOURI AND OHIO 

IV., \f Ki.7TH, Univ. nf Illinois. Water Resonrees Ccniei 

6.0274 i'LOQD PROITLES OF IOWA STREAMS 

O.C. LARA, U S. Dept, of the liitcrior. Geological Snrvey 

6.0275 FLOOD PROFILES Si l-LOODPLAIN INFORMA- 
TION. LINN county, IOWA 

O.G LARA, U..S, Depl. of the Interior. Ccr>logic»l .Survey 

6.0276 FLOOD PROFILES & FLOOD-PLAIN INFORMA- 
TION, CEDAR RAPIDS. IOWA 

O.G. LARA. U.S. Dept, oftlie Interior. Geological Snrvey 

6.027? FLOOD PROFILES AND FLOOD-PLAIN INFOR- 
MATION FOR UNIVERSITY BRANCH. DRY RUN 
CRHHK. CEDAR l-ALLS. IOWA 

O.C. LARA, U..S. Dept, of the Inicrinr, Geological Survey 

6.0278 FLOOD FREQUENCY. LOG-PEARSON TYPE III 
ANALYSIS • IOWA 

O.C. LARA, U.S. Depl of the Interior. Gcologicnl Survey 

6.0279 FLOOD PROFILES AND Ft.OOD-PLAtN INFOR- 
MATION. CEDAR RAPIDS, IOWA 

//.//. SCf/lWlf, U.S. Depl. of the Interior. Oeological Survey 

6.0280 FLOOD PROFILES AND FLOOD-PLAIN INFOR- 
MATION, I.INN COUNTY. IOWA 

ff.ti. .SCf/WOn, U.S. Dept of the Interior. Oeological Survey 

15.0008 PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON 'MUDFLATS’ IN IOWA'S 
LARGE RESERVOIR .SYSTEMS 

J.A. WH.SON. Iowa Suite Unlvcrsiiy. Water Resources 
Research Inst. 

Cedar Fam..s 

6.0277 FLOOD PROFILES AND FLOOD-PLAIN INFOR- 
MATION FOR UNIVERSITY BRANCH, DRY RUN 
CREEK, CEDAR FALLS, IOWA 

O.G. LARA, U.S. Depl. of the Interior, Geological Survey 


if ff. .VC//IVG/L U S Dept of the Interior. GcoM 
l.iNN County 

6.027S FLOOD PROFILES Si FLOOD Pl.AlN 
TION. LINN COUNTY, IOWA 
O.C LARA. U.S Dept of the Interior. Gcolonic*tl 

6.0280 IT.OOD PROFILES AND l-LOOD-PI A I 
MATION, LINN COUNTY. IOWA 
II H. seuwon. U..S. Dept, of the Interior, Cieii|(*H'‘' 


Iowa Uiver 

6.0272 ECONOMIC FACTORS AFI-FCTING < 'I I--' 
THE INTEN.SITY OF FLOOD PLAIN USl 

J.fi. UAIiNARI), Iowa Slate University, Watt’* • 
Research Inst. 

6.0273 THI- HUMAN ECOLOGICAL IMI'A 
STRUCTURAL FLOOD CONTROL ON IT I 
RIVER, lOW'A 

S.S. GARDNER. Iowa Slate University. Wiutfr I 
Rc-teiifch Insi, 

James River 

6.0396 NUMERICAL STUDIES OF UNSTliADV I 
THE JAMES RIVER - VIRGINIA 
D.N. CONTRACJOR. Virginia Polylccliitit litstU^a 
of Engineering 

8.0135 OPERATION AGNES 
A. KUO. Virginia Inst of Marine Sci. 


Jekyll Island 

15.0007 JEKYLL ISLAND, GEORGIA. REACH » 
CONTROL AND HURRICANE PROTEC I K )rsf 
UNKNOWN. U.S. Army. Engineer District 


Kaneohe Bay 

6.0252 HAWAII ENVIRONMENTAL SIfvll 
MODEL 

O.C. COX, Univ, of Hawaii, .School of Arts 


Kansas 

2.0013 DROUGHT IN KANSAS 

MJ. HROWN. Kansas State University. AgriciillH(-^ 
ment Sta. 
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KANSAS • NOR-m Sr.( TOR l.PIM-.R WAI.NUI 
ATPRSHED I$U1I.I-:R AND CHASH COUN I IHS 
KNOWN. U S Dcpl. i)}' AgricuKurc, Soil Ctuiscrvatioii 
rvitc 

lilG CRRHK WATHRSHIiD, KANSAS 
KNOWN, U S Dcpl of Agriciilliirc, Soil Coiisorvatitm 
rvicc 

MACADOO ROAD-Ml.l. DAM. KANSAS 
KNi)WN. U S Dcpl of Agriculture. Soil C'oiiscivalioH 
rvicc 

[-.l•FF.Cl‘ OF URUANIZAIION ON 11.000 RU- 
:)i l- - WICHITA ARHA. KANSAS 
Gl.lCtlili. U S Dcpl of ihc Intcri<»r. (luological Survey 

F.FFFCT OF URRANIZATION ON FLOOD RU- 
DFF - WICHITA ARI-A 

lilCHAIiDS. U-S- Dept of the Interior, Getilogical Sur- 

y 

FORT SCOIT l.AKF, MARMAION RIVFR. KAN- 
tS 

KNOWN. U S Army, Engineer District 

Uakhfu County 

MACADOO ROAD-FILI. DAM, KANSAS 
'KNOWN. U S. Dept, of Agriculture. Sttil (.'onscfvntion 
rvicc 

llouitiioN County 

FORT SCOTV l.AKE, MARMATON UIVF.U. KAN- 
KNOWN. U.S. Army, litigiitocr District 

Butli-u County 

KANSAS - NORTH SECTOR UPPER WALNUT 
ATERSHED BUTLER AND CHASE COUNTIES 
'KNOWN, U.S. Dcpl. of Agriculture, Soil Cmtsefvnlion 
rvicc 

KANSAS - NORTH SECTOR UPPER WALNUT 
A'FERSHED BUTLER AND CHASf- COUNTIES 
'KNOWN, U.S. Dcpl of Agiicullure, Soil Conscrvitlion 
rvicc 

Chasl County 

KANSAS • NORTH SECTOR UPPER WALNUT 
ATERSHED BUTLER AND CHASE COUNTIES 
'KNOWN. U.S. Dcpl. of Agriculture, Soil Conservjilton 
rvicc 

KANSAS - NORTH SECTOR UPPER WALNUT 
ATF:rSHED BUTLER AND CHASE COUNTIES 


6.0202 BIG CREEK WATERSHED, KANSAS 

UNKNOWN. US. Dept of Agriculture. Soil Consei v.iii.-n 
Service 

Laui;i it; Couniy 

6.0I4I BKi HILL I.AKE. BICi HILL CREEK. KANSAS 
UNKNOWN, U S- Army, lotginccr District 

Lyon County 

6.0202 BIG CREEK WATT-RSHI.D. KANSAS 

UNKNOWN, U.S Dcpl. of Agticultiire. Soil i 

Service 


Pit ATI County 

6.020.) MACADOO ROAD-lTl.L DAM. KANSAS 

UNKNOWN, U.S. Dcpl. of Agriculture, Soil Coiiseir.iiixii 
Service 

WlciUTA 

6.0281 EFFECT OF URBANIZATION ON IT.(K)l) UU 
NOFF . WICHII A AREA. KANSAS 

C. O. (iEU'iHH, U.S. Dept of the Interior, Ocologienl Sium t 

6.0282 EI FEC.T OF URBANIZATION ON FLOOD HI 
NOIT- . WICHITA ARF.A 

D. B. iilCUAKOS, U S. Dcpl. i>f the Imcriiw, (icnlngicnl Sni 
vey 

Woodson County 

6.0202 BIO CRF:EK WATERSHED. KANSAS 

UNKNOWN. U.S Dept, of Agrieiiltnrc, Soil C'onseiv.rlii'ii 
Service 


Kansas River 


6.0314 DEMONSTRATION OF THE ELECTRIC.' ANAI ‘K. 
MODEL OF THE KANSAS RIVER AT I'HIi UNIVI U 
SITY OF CALIFORNIA IN BERKELEY 
UNKNOWN. U.S. Army. Waterways Experiment Slnlii'ii 


Kennebec River 


6.0288 DATA AND MANACiF.MENT NEEDS 
WATER RELATED LAND AREAS - MAINE 
L. KEENE, North Kcnnchcc Reg. Pin. Comm. 
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Kentucky 


3.0174 NESV MADRID EARTHOliAKF. • ARKANSAS. IL- 
LINOIS, KENTUCKY. MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M h KAf^E. U S Dept of the Inicruif, Geological Survey 

3.0270 REGIONAL EARTHOUAKF RISK STUDY • MIS- 
SOURI. ARKANSAS. KE.STUCKV. TENNE-SSEF. MLS- 
SISSIPPI AREA 

UNKNOWS'. Mississippi Ark Tcnii Council 

6.0093 f-LOOD FREOUENCV .STUDY KENTUCKY 

C H HANNUM, U S. Dept of the Inlcrior. Geological Sur- 
vey 

6.0200 HURRICANE CREEK WATERSHED STRUC- 
TURAL PROJECT MEASURE. KENTUCKY 

UNKNOWN, U S Dept of Agriculture. Soil Conservation 
Service 

6.0283 ZONING ORDINANCE. AND ORDER. PIKE 
COUNTY, ELKHORN CITY, KENTUCKY 

UNKNOWN. Stale Program Dev Office 

6.0284 ZONING ORDINANCE • PAINTSVILLE. KEN- 
TUCKY 

UNKNOWN. State Program Dev. OiTico 

6.0285 OPSET • PROGRAM EOR COMPUTERIZED 
SELECTION OF WATERSHED PARAMETER VALUES 
FOR THE ST ANFORD WAT ERSHED MODEL 

E. y. UOU. Univ. of Kentucky, Water Resources Institute 

6.0286 FLOOD PLAN EOR BULLITT COUNTY. KEN 
rUCKY 

A. WAHBY, Bullitt Co. Planning Comm 

6.0312 MODEL STUDY OF CANNELTON LOCKS AND 
DAM. OHIO RIVER. INDIANA AND KENTUCKY 

J.J. FRANCO, U.S. Army. Waterways Experiment Station 

9.0015 LANDSLIDES - KENTUCKY 

C.r. GORMAN. State Bur. of Highsvays 

10.0007 ROCK MECHANICS STUDY OF SHORTWAl.L 
MINING • KENTUCKY 

FJ). WRfCHT, Univ. of Kentucky, School of Engineering 


Bullitt County 

6.0286 FLOOD PLAN FOR BULLITi COUNTY. KEN- 
TUCKY 

A. WAHUY, Bullitt Co. Planning Comm. 


Elkhorn City 

6.0283 ZONING ORDINANCE AND ORDER. PIKE 
COUNT Y. ELKHORN CIIY. KENTUCKY 
UNKNOWN. State Program Dev. Office 


Hopkins County 

6.0200 HURRICANE CREEK WATERSHED STRUC- 
TURAL PROJECT .MEASURE, KENTUCKY 
UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation 
Service 


Paintsvili.e 


|>iKi. County 

6.0283 ZONING ORDINANCE AND ORDER. p(KF 
COUNTY, El.KHORN CITY. KENTUCKY 
UNKNOWN. Smte Program Dev Office 

Key Biscayne 

15.0015 COASTAL WORKS EVALUATION • CALII-OR 
NIA, FLORIDA 

UNKNOtt'N. U S. Army. Coastal Eiigin Res. Cenioi 
15.0017 A STUDY OF NEARSHORE PROCESSES IK 
SOUTHEAST IT.ORIDA 

C EMILIANI. l-’niv «)f Miami. Schiu)l of Marine Science 

KLS.simnice River 


6.0066 AN OPTIMUM WAIFR ALLOC.'ATION MODHI 
RASED ON AN ANALY.SIS FOR THE KISSIMMEI 
RIVER BASIN • l-LORIDA 

J E REYNOLOS. Univ, of IToritla. School of Agriculture 


Klumalh Mountains 

3.0080 SEISMICITY 01- MI-NDOCINO ESCARPMENT- 
CORDA RIDGfi REGION • CALIFORNIA 
EC KEITH. Uuiv. of Califiirnia, Scismogritpliic Sltititin 


Lake Champlain 

6.0393 SURVEY OF LAKE FLOODING FRO.M ERTS-1 • 
LAKE CHAMPLAIN 

A.O. UNO. Univ. of Vermont. School of Arts 


Lake Erie 


6.01 16 DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION, CHAGRIN RIVER. F.ASTT.AKE. OHIO 
HYDRAULIC MODEL INVESTIGATION 
C.E. CHATHAM, U.S. Army, Waterways Experiment Station 

8.0U3 MARINE ENVIRONMENTAL PREDICTION 
N.A. PORK, U..S. Dept, of Commerce, Techniques Develop- 
ment l.nh. 

15.0030 SHORE EROSION STUDY OF ERIE COUNTY, 
OHIO 

L.L. liRAIOKCH, Slate Div. of Gcolog. Survey 

15.0031 SHORE EROSION STUDY OI- LAKH COUNTY, 
OHIO 

BRAIOECH, Slate Div. of Gcolog. Survey 

15.0032 SHORE EROSION STUDIES ALONG THE OHIO 


Lake Mlclnjiaii 
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9. 

]( 


«(I0I4 SURVLY OF GULF COAST STFUjCTURAl. 
OAK1AGF. RtStll.TING FROM IU;RRICANF 
CAMILU., AUGUST l'Jh'> 

ME. CiilSW’EI.L, IFS Army. W.iict\'.a>s txpcnnicnl Suiiort 

8.0030 GRAND ISl.F. LOUISIANA, AND VICINITY HUR- 
lUCANE PROIFCTION ASSOCIATED \VATF.R FEA- 
TURE, RAYOU I.AFOURCUL • LOUISIANA |AB- 
BRF.V) 

U,\KS'(W\'. U S Arm>. Engineer Disinei 

8.0031 NEW ORLEANS TO VENICE, LOLTSIAN.A, HUR- 
RICANE PROTECTION 

UA'/v’.VOILV, U S Army. Engineer Oiilnet 

8.0032 I AKE PONTCHARIRAIN. LOUISIANA AND 
VICINITY • HURRICANE PROTECTION PROJIXT 

UAA'.VOIW, U S Anuy. Engineer DiMrict 

8.0048 EFFRC'IS ON LAKE PGNTCHARTRAIN. LA. OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
.MISSISSIPPI RIVER-GULF OUTLET CHA.NKEL 
I.C TALLAKf. U S Army. Waterways Experimcni Slalion 

8.0074 HURRICANE CAMIl.l.F. - AUGUST 1969 

R.l) DIKKERS. U S Dept of Commerce, Building Research 
Div, 

12.0015 MISSISSIPPI DELTA TORNADOES OF FEBRUA- 
RY 21, 1971 - A REPORT TO THE ADMINISTRATOR 
UA'/fiVGIW. U S. Dept, of Commerce, N.itl Oceanic & Ai- 
mos- Admin 

15.0021 NATIONAL SHORELINE STUDY • INVENTORY 
REPORT . I.OWER MISSISSIPPI REGION 
UNN'.VOlPiV.US. Amry. Engineer Distnet 

15.0059 EMERGENCY OPERATIONS CONTINGENCY 
PLANNING • NEW ORLEANS. LOUISIANA 
A.l. ABERSMAN. S)stcni Dcvelopnicnr Corporaiiorr 

16,0082 CLlMATOLOtllCAI. ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITATION PART I 
E.A. HUFF. Slate Water Survey 


Franklin 


HUKKiLi'V.vt'. ov'iwii V I ivv/i. 1 1 uKrs AM) 

MISSISSIPPI HIVER-GUl.r OUTLET CHA.NKEL 
I.C TAU.ANT. U-S Army. W.ncTw.iys Expemiicm Si.iiion 

16.0059 EMLIUiHNCY OPi;kATTONS CONTINGLNCV 
planning new ORLEANS, i.OUISIANA 
,>1./. AIICRSMAM. SyMcin Development C'orpnraiiun 


Maine 


6.0287 SMALL ST RIIAMS FLOOD I REOULNCY IN 
MAINE 

(i.S ll.'iYES. Stiile Hii-liway C'ominission 

6.0288 DATA AND MANAOLMLM' Nl-EDS TOR 
water related LAND AREAS - MAINE 

E KEESL. North Kennehee Reg. Pin. C'oinm. 


Mnnati River 


5.0362 FLOOD CONTROL STUDY OF UlO GRANDE DE 
MANAH, MANATT AND RARCLLONFTA. PUERTO 
RICO 

t/.VKA'GIPN'. Suite IMiiniiing ILiaixl 


Marinalon Uivci* 


6.0.315 FORT SCOTT I.AKF. MARMATON RIVER, KAN- 
SAS 

UNKSOWN. US. Army, Engineer Dixlricl 


Maiiha.s Vineyard 

15.0023 SEA-CLIIT' EROSION STUDI1-:S. MAS 
SACHUSKTIS 

C A KAYE. U S. Depl. of the Interior, Cicologicnl Survu’y 


6.0099 MORGAN CITY. LOUISIANA. AND VICl.MTY 
(FRANKLIN AND VICINITY AREA) 

L/A'A'iVOlPiV, U.S. Army, Engineer nisirici 


Lafourchk Parish 

8.0030 GRAND ISLE. LOUISIANA. AND VICINITY HUR- 
RICANE PROTECTION ASSOCIATED WATER FEA- 
TURF., BAYOU LAFOURCHE • LOUISIANA (AB- 
BREV) 

UNKS'OWi\, U S. Army, Engineer Disirici 
Morgan City 


Maryland 

6.0102 FLOODS FROM SMALI. DRAINAOF. AREAS - 
MARYLAND 

UNKKOiVN, U.S. Dept of the Interior, Geological Survey 
8.0002 COA.STAL STORM DAMAGE WITH SPECIAL 
REFERENCE TO THE DELMARVA REGION OF 
DELAWARE, MARYLAND. VIRGINIA 
I'.J. .VIT/DY:', Univ. of Dclaw.irc, School of Arts 

8.00115 ATI.ANTIC HURRICANE SEASON Ol' 1972 
«.// S^^fPSON. U.S Dept of Commerce. Natl Weather 
Service 


6.0099 MORGAN CITY, LOUISIANA, AND VICINITY 
6 (FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army, Engineer District 
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Mos'Kot County 

6.0298 I'Sh OV HR JS l DATA • SVJMMARV REPORT OP 
U'OUK ON TFN TASKS 
h' J THOMSON. linvironmcnial Rc^ Insi. Stich 


iKAVLKsr. City 

15.0026 COASIAl. ZONE AND SHOREI.ANDS 
MANAGbMHNT • GREAT LAKES 
i M ARMTiYROXCi. Cniv of Michigan, School of Engineer- 
ing 

Midway Island 


13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

UNKNOWN', U S Depi of ComiTictcc, Navi Ocean SuTvey 


Minnesota 


3.0115 EARTHQUAKE CONTROL EXPERIMENT • MIN- 
NESOTA 

J.H. DIETEHICH, U S. Dept of the Inicriof, Geological Sur- 
vey 

S.OOI6 r-IRE WEATHER & BEHAVIOR OK THE LITTLE 
SIOUX FIRE ■ MINNESOTA 

R.\y. HANDO, U S. Dept, of Agficulturc. North Ccn. Forest 
Expt. Sla. 

6.0300 AN ECONOMIC ANALYSIS OF FLOOD DAMAGE 
RFDUCTION ALTERNATIVES IN IHE MINNESOTA 
RIVER BASIN 

A R. HORLMAN. Univ. of Minnesota, Water Resources 
Rcstfirreh Cir. 

6.0303 WATER RESOURCES OK THE RED RIVER OK 
THE NORTH DRAINAGE BASIN IN MINNESOTA 

R.W MACi.AY, U.S. Dept, of the Imciior, Geological Survey 

6.0304 FLOOD PLAIN STUDIES- MINNESOTA 
UNKNOiVS', U.S Dept, of the Interior, Geological Survey 

6.0305 FLOOD PLAIN MANAGEMENT STUDIES - 
LOWER MINNESOTA RIVER 

UNKNOWf^', U.S. Dept- of the Interior, Geological Survey 

6.0306 SOCIO-ECONOMIC IMPLICATIONS OF ALTER- 
NATIVE WATER RESOURCES POLICIES IN MIN- 
NESOTA 

J.J. WAKL'H. Univ. of Minncsoiii, School of Agriculture 

16.00fl6 ROLE PERFORMANCE IN THE OPERATING 
SYSTEM • CIVIL DEFENSE OPERATIONS IN DIS- 
ASTER 

C-L. MULFORD, lowp State Univer-tity, School of Science 


Minnesota River 


6.0300 AN ECONOMIC ANALYSIS OF FLOOD DAMAGE 
REDUCTION ALTERNATIVE'S IN THP MlNNnenTA 


Research Ctr- 

6.0302 THE F.KFF-CTIVENESS OF FLOOD CONTROL 
STRUCTURE OI IHE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT 
UNKNOWN. Lower Minn Riv WirshccI Disl 

6.0.305 FLOOD PLAIN MANAGEMENT STUDIES 
LOWER MINNESOTA RIVK.R 
UNKNOWN. L'-S Dept of the Interior, Geological Survey 


Mississippi 

2.0015 SEVERITY AND FREQUENCY OI- DROUGHT IN- 
MISSISSIPPI 

JC. MCWHOm F.R, Mississippi St. University. School of 
Agncultiire 

3.0174 NEW MADRID EARTHQUAKE - ARKANSAS. IL- 
LINOIS. KENTUCKY. MISSISSIPPI. MISSOURI AND 
TF.NNESSEE 

M F Kane, u s Dept of the Interior. Geological Survey 

3.0236 A MICROEARIHOUAKF. STUDY 01- THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS. MISSIS- 
SIPPI AND TENNESSEE 

O.W NU1TU. St. Louis University. Oraduiile School 

3.0269 EARTHQUAKE RISK EVALUATION - CRITTEN- 
DEN COUNTY. ARKANSAS. DESOTO COUNTY. MIS- 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE 

F KEI.LOCC. Mississippi Ark. Tenn. Council 

3.0270 REGIONAL EARTKOUAKE RISK STUDY • MIS- 
SOURI. ARKANSAS. KENTUCKY. TENNESSEE. MIS- 
SISSIPPI AREA 

UNKNOWN. Mississippi Ark. Tenn. Council 

4.0009 MAPPING OF SURFACE MATERIALS l-OR PRE- 
DICTING FOUNDATION CHARACTT-IRISTICS IN FU- 
iURE DEVELOPMENT OF HATriESIiURG 

B-W. BROWN, Univ. of Southern Mississippi. School of 
Science 

5.0017 RESEARCH AND DEVELOPMENT OF FIRE 
PREVENTION TECHNOLOGY (FIRE PREVENTION) 

M.L- DOOUVI'LE, Missis.sippi .St. University, U-S.D A. S. 
Forest Expt Slu. 

6.0065 FLOOD FREQUHNCY IN SMAI.l. DRAINAGE 
AREAS • MISSISSIPPI 

K.y. WII^ON, U S. Dept, of the Interior, Geological Survey 

6.0114 BRIDGE SITE INVES-VIGATIONS 

C.H. TATE, U.S. Dept, of the Interior, Geological Survey 

6.0115 SPECIAL FLOOD REPORTS • MISSISSIPPI 

C./l. lATE, U.S. Dept of the Interior, Geological Survey 

6.0307 URBAN SYSTEMS - STORM DRAINAGE & 
FLOOD PLAIN MANAGEMENT. SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT (All- 
BREV) 

J.A. El-UOTT, Diversified Consultants Inc. 

6.0308 URBAN SYSTEMS - WATERWORKS, SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT {AB- 
BREV) 

J.A. ELLIOTT, Diversified Consultants Inc. 

6.0309 ZONING ORDINANCE AND SUBDIVISION 

DCr^fll A'nr\KlC K 


Hr. NA IURE AND KXIF.Nl 01- STKUC IU'RAL 
^GE CAUSED HV HURRICANE CASflLEE 
'■'FIR. Unkiunvii Insl. or Indiv. Grunt 

LGIONAI. CODE ENrORCEMENT • HANCOCK. 
tISON AND JACKSON COUNTIES, MISSISSIPPI 
FJOY. C'oasi Code Adininisiration 

UANT TO DESIGN A REBUILDING PLAN EOR 
PORT. MISSISSIPPI, 10 RESTORE THE 
\QE or HURRICANE CAMILLE, VOl.UMI-iS 1. 
Ill (ABURKV) 

JIE;V, Stale Res. la Dev. Center 
■RANT TO DESIGN A RI BUILDING PLAN EOR 
PORT, MISSISSIPPI. TO RESTORE: THE 
^GE Ol- HURRICANE CAMILLE, VOLUME.S IV 
AUBRF.V) 

VILiV, State Res. & Dev Center 
URVEY OE CUEE COAST STRUCTURAL 
AGE RESL'l.TING EROM HURRICANE 
I.LE, AUGUST HJ6‘J 

‘ISWELI., U.S Army, Waterways Evpcriniem Slatirin 

HE EEFECrS OE HURRICANE CAMILLE ON 
STRY, PUBLIC UTII.mns, AND PUBLIC 
KS OPERATIONS 

U R S Systems Corporation 

lURRICANE CAMILLE • AUGUST HJM 

U.S. Dept, of Ctmmtercc, Ruscjrrch 

/IND AND SURGE DAMAGE DUE TO HUU- 
Ni: CAMIl.LE 

'()M. U.S. Dcpl. of Contniefcc, Natl. Bureau of Sum- 

.CKER LAKE LANDSl.lDE. MONROE COUNTY. 
SSIPPI 

CaDY, Slate Geol. Survey 

STATUS OF LAND SUBSIDENCE DUE TO 
JND-WATER WITHDRAWAL IN MJSSLS.SIPPI 
iADY. Mississippi Si. University. School of Arts 

MISSISSIPPI DELTA TOUNADOllS OE EEBRUA- 
l, liJ?! - A REPORT TO THE ADMINISTRATOR 
'>WN, U.S. Dept, of Conimeroc, Nall. Oceanic & Al- 
\cimin. 

COORDINATED ACCIDENT RESCUE EN- 
/OR. STATE or MISSISSIPPI (PROJECE CARE- 
- VOLUME I • OPERATION STRUCTURE AND 

:edurks 

ARK, Mississippi Si. University, School of Enginecr- 


Ull.OXl 

■RANT TO DESIGN A REBUILDING Pl.AN FOR 
■PORT. MISSISSIPPI. TO RES10RH THE 
ACE OE HURRICANE CAMILLE. VOLUMES IV 
(ABBREV) 

yiEN, Stale Res. & Dev Center 

I'IND AND SURGE DAMAGE DUE TO HUR- 
NH CAMILLE 


3.0269 EARTHOUAKE RISK EVALl.'ATION - CRTrTl:N- 
DEN COUNTY, ARKANSAS, DESOTO COUNTY. MIS- 
SISSIPPI. AND SHEl.BY C.'OUNTY. TENNESSEE. 

/•'. KFl.l.OaC, Mississippi Ark Tenn. Council 

FltL\«S l*OIN1 


6.0309 ZONINCi ORDINANCE AND -VUBDI VLSION 
REGULATIONS. ERIARS POINT. MISSISSIPPI 
PJ. Stale Comm. He Area Dev Div 

GlU-t I’OILI 

K.00I! GRANT TO DESKiN A REBUILDING }>I.AN J-OK 
GUI.EPORT. MLSSISSIPPI. TO RESTORE I III-: 
DAMAGE Ol- HURRICANE CAMILl.E, VOl.UMES I. 
II. & III (ABBREV) 

UNKNOll'N. State- Res. & Dev Center 

H.ftrtl2 GRANT lO DliSKiN A REBUILDING Pl.AN 1 C)U 
GULEPORT. MISSISSIPPI. TO RI-STORE Till-: 
DAMAGI: OE HURR1CAN1-; CAMILl.i:. VOI.UMI-S IV 
& V (ABBRi:V) 

UNKNOWN. State Res & IX-v. Center 
Han< OCK CotiNTY 

6.0.10« URBAN SYSTEMS . WATER WORK.S, SANM'AKY 
SEWERAGU. SOLID WASTE MANAGEMllNT. STORM 
DRAINAGE & ELOOD PI.AIN MANAGEMENT (All- 
BREV) 

J.A I'l.I.IOTP. Diversified Consultants Inc, 

8.0010 REGIONAL CODE ENI ORCEMl-NT - HANCO(,*K. 
HARRISON AND JACK.SON COUNTIES. MLSSISSIPPI 
P. MONTJOY, Coast Code Administration 


Harrison County 

6.0308 URBAN SYSTEMS • WATERWORKS, SANTTAKY 
SEWERAGE. SOLID WASTE MANAGEMI-NT. S’TOUM 
DKAINAOE & FLOOD PLAIN MANAGEMENT (Ali- 
BREV) 

J.A. ELUOTP, Diversified Consultants Inc. 

8,0010 REGIONAL CODE ENI-ORCEMENl • HANCOCK. 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 
P. MONTJOY. Coast Code Administration 

HArTir.suuKO 

4.0009 MAPPING OF SURFACE MATERIALS FOR I’KIi- 
DICTING FOUNDATION CHARACTERISTICS IN I-TJ- 
TURE DEVELOPMENT OE HATTIESBURG 
li.W. IIROWN, Univ. of Southern Mississippi, School of 
Science 


1-31 


6.0310 CITY OF JACKSON. MISSISSIPPI. WATHR 
Rt.SOl.'RCFS STUDY 

B E HM5SO-V. U S Dcpl of the Interior. Gcolivgical Survey 

6.0311 CITY OF JACKSON WATLR RESOURCKS STUDY 
K.V. \vn.SO>J, u s Ucpl of the Interior. GcoFigical Survey 

Jackson County 

6.0308 URBAN SYSTEMS - WATF:R\V0RKS. SANITARY 
SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGE.MF.NT (AU- 
BREV) 

J A. ELLIO'I'f . Diversified Consultant.s Ine. 

8.0010 REGIONAL CODE ENFORCEMENT • HANCOCK. 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 
J’ MONUOY . Coast Code Administration 

MtRIDU.S 

6.0115 SPECIAL FLOOD REPORTS • MISSISSIPPI 
C H TATE, U.S. Dept, of the Interior, Gcolngieal Survey 

Monrok County 

9.0053 ACKER LAKE LANDSLIDE. MONROE COUNTY. 
MISSISSIPPI 

D M. KEADY, State Ceol. Survey 
Pascagoula 

а. 0012 GRANT TO DESIGN A REBUILDING PLAN FOR 

GULFPORT. MISSISSIPPI, TO RI-STORK THE 
DAMAGE OF HURRICANE CAMILLE. VOLUMES IV 
&. V TABBREV) 

UNKNOWN. State Res. & Dev. Center 
PiiARL County 

б. 0308 URBAN SYSTEMS • WATERWORKS. SANITARY 

SEWERAGE. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (AB- 
BREV) 

J.A. ELIJOTT, Diversified Consuliniils Inc. 

Shllby County 

3.0269 EARTHQUAKE RISK F.VAI.UATION - CRITTEN- 
DEN COUNTY. ARKANSAS. DF-SOTO COUNTY, MIS- 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE 
F. KELl.OGG, Mississippi Ark. Tenn. Council 

Mississippi Embayment 

6.0313 MISSISSIPPI BASIN MODEL 

tlNkMDlVhl &.rrr,„ T.....,.! C— 


6.0017 UPPER MISSISSIPPI RIVER COMPKITlIiNSIVE 
BASIN STUDY - VOLUME V, APPENDIX I • IT.OOD 
CONTROl. 

UNKNOWN. Upper Miss Riv. Comp. C'omiii 

6.0121 FLOOD CONTROL IN THI-: LOWER MISSISSIPPI 
RIVER VALLEY 

UNKNOWN. U.S. Army. Lowei Miss Valley Div 

6.0209 INVESTTCiATION OF liRTS-A IMACiF;.S I'OR AP- 
PLICATION TO THEMATIC MAPPINCJ. MISSISSIPPI 
RIVF.R 

O.T. EDSON. U.S. Dept of the Interior. C»eologieal .Survey 

6.O320 MERAMF.C PARK I.AKl-:, UPPER MISSIS.SIPPI 
RIVER UA.SIN. MERAME.C RlVliR, MISSOURI 
UNKNOWN. U..S. Army. Engineer Disiriel 

8.0008 EMT.CrS OF HURRICANE CAMILLI- ON IMF. 
landscape OE Till-: nRI.ION.CllANDlT.EUR 
ISI.AND CHAIN AND THI: FiASTFiRN PORITON OF 
THE LOWER MI.SSlSSIPPI DEl.l A 
I..I). WtUGUT, Loiiisintia State Univ. Systems. C’i*as[al .Slii- 

diert liistiliilc 

8.0031 NEW ORLEANS TO Vl-NlCi;. LOUISIANA, HUR- 
RICANE PUO l EC riON 
UNKNOWN. U S. Army, l•Jlginccr District 

8.0048 EFFECTS ON I.AKl; PONTCHAR I RAIN, LA.. OF 
HURRICANE SURGE CONT ROL .S I RUC.T TJRl-S AND 
MISSISSIPPI RlVI-R-CiUI.F OUTI.I-r (TIANNlil. 

1C. TAU.ANT, U.S. Army. Waieiwny.s Expcritnoiil Sinlion 

10.0030 VERIITCATTON OF E.MPIRICAI. MI-TUOD OF 
DGI ERMINING RIVI-RIIANK S I AUII.IT Y 

(POTAMOI.OOY INVILSTIGATTONS • SOILS PHASE) 
C.C. CALHOUN, U.S. Arttjy, Waterways Fixpeiimcnl SlnliDii 

12.0015 MISSISSIPPI DI-l.TA TORNADOES OF' FEDRUA- 
RY 21. 1971 • A RliPORT TO THE ADMINIS I RA T OR 
UNKNOWN, U.S. Dept of Commerce. Ntitl. Occiinie A Al- 
inos. Admin. 

15.0021 NATIONAL SHORELINE STUDY • INVENTORY 
REPORT - LOWER MISSISSIPPI KI;CiION 
UNKNOWN, U.S. Army. E.ngineer District 


Mississippi Valley 

3.0236 A MICROEARTTIOUAKE STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKAN.SAS. MISSIS- 
SIPPI AND TENNESSEE: 

O.W. NUrn.l, St. Louis Univer.siiy, Gradmitc School 

3.0237 MAGNITUDE RECURRENCE RELATION FOR 
CENTRAL MISSISSIPPI VALLEY EARTHQUAKES 

O.W. NUTTI.I, St. Louis University, Gnidiialc School 


Mi.ssoiiri 

2.0004 STUDIES OF URBAN EFFECTS ON RAINFALL 
AND SEVERE WEATHER 

5./<. CflANdNON, Untv. of Illinois, Stale Water Survey Dlvi- 


5l LimiN University, Schoi)! dt' Arls 

AL liARTMOUAKB RISK STUDY - MIS- 
[ANSAS, KKNTISCKY. IHNNrSSI-t, MIS- 
-A 

lississippi Ark Tcnii. Ctrimcil 
riRi:S IN MISSOURI 

U S Dcpl. of A]jriciilliire. N'orlh Cen Forest 


6.03l‘> HYDROLOGY OF STRhAMS IN ST. LOUIS 
C01;N I Y - MISSOURI 

UNKMOWN, U.S Dept of the Interior. Gcologiciil .Survey 


Missouri River 


AY DF-SIGN FLOODS FOR SMALL DAMS 6.0313 MISSISSIFPI BASIN MODF.I. 

.IlSSOURl UNKNOWN, U.S. Army, Wmcrwjiys Fxpciimcnt Station 

G7/, Uiiiv of Missouri, Water Ke.sources 


I’RAI.SAI. OF ILOODFLAIN RLGULA- 
THF STAIRS OF ILLINOIS. INDIANA, 
OURf AND OHIO 

Iniv of Illinois, Water Rescnirccs Center 

)PMLNT OF MAGNITUDF: AND 

f RELATIONSHIPS OF FLOODS ON 
EAM.S OF MI.SSOURI 
;.S. Dept, of the Intcritir, Geological Survey 

l.OGY OF STREAMS IN S F. LOUIS 
ITAN AREA 

L U S, Dept of the Interior. Geological Stir- 

IE REiOUIREMENlS TO CONTROL 

iWS Oi‘ MISSOURI STREAMS 

I.S. Dept, of the Inlcri»)r, Gcologiciil Survey 

LOGY OF Sl’REAMS IN ST. l.OUIS 
vlISSOUR! 

I.S. Dept, of the Interior, Gcologiciil Survey 

EC PARK LAKE, UPPER MISSISSIPPI 
N. MERAMi-C RIVER, MISSOURI 
) S. Arniy, Engineer District 

TION OF SUn.SURFACF OPENINGS - IN- 
SOURI 

S. Army, Wnierwayti Experiment Station 
CHEl.TREE TORNADO • A CASE STUDY 


U.S. Air Force, Environ. Tccli. Appi. Center 

TOLOGICAI. ASSESSMENT OF URBAN 
PRECIPITATION • PAR T I 
to Water Survey 


St. Louis 


Montana 


3.0126 .STRAIN .STUDIILS - CAI.IIOHNIA, NFiVADA. 
MONTANA 

J.C. S^yAOIl, U-S- Dept, of the Inicrjnt, Gmlogieal Siitvey 

3.0127 CRlhSTAL STRAIN - CALIFORNIA, NI-VADA. 
MONTANA. UTAH AND NEW MEXICO 

J C SAyAdK. U.S. Dept, of the Interior, Genlogieal Survey 
3.0 1H4 HAMILTON 2 DEGREE 
J.l}. IKE7./..V. U-S. Dept of the Ittteru'f, Geological Suivey 
5.tl02l A M0DI:L of IHE forests of CiLAC1F:R na. 
TIONAL PARK. MONTANA 

lijl. WUITIAKEH. Cornell University, Seliool of Biological 
Sciences 

6.012.S APPLICATION OF HYDROLOGIC AND 
HYDRAULIC RLSEARCH TO CULVERT SELECTION 
IN MONTANA • VOLUME. I • RliPORT 
/;.« DOlXiE, Montana Slate University. School of (inginccr. 
Hlg 

6.0126 DfiVLI-OPMENT OF AN OPERATIONS MODEL 
FOR MONTANA’S WATF.R RI:S0URCES. MIDDLE 
CRUF.K Rl-SERVOIR OPERATION 
7-71 H'ffJJAiXtS, Montana State University. Water Resources 
Research Clr. 

6.0321 FLOODPLAIN MAPPINCi AND PLANNING FOR 
THE 50 AND 100 YEAR INTERVAL FLOOD ZONES 
OF FHE HITTEKKOOI VALLEY, MONTANA 
K M. NOl.AN, Mtmtana State University, Wjiter Resources 
Rcsciirch Ctr 

9.0021 R(X.’K STRENGTH FROM FAILURE CASES - 
POWERHOUSE SLOPE STAUII-ITY .STUDY. FORT- 
PECK DAM. MONT ANA 
J.V. UaMEL, Hamel Geotechnical Consiillanls 


5 OF URBAN EFFECTS ON RAINFALL 
.K WEATHER 

^N, Univ. of Illinois, Slate Water Survey Divi- 

LOGY OF STREAMS IN .ST. LOUIS 
ITAN AREA 

i. U..S. Dept, of the Interior, Geological Siir- 

LOOY OF STREAMS IN S'T. LOUIS 
MISSOURI 

I S. Dept, of the Interior. Gcologiciil Survey 


Monterey Bay 


8.0041 WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 
MONTEREY, CALIFORNIA - HYDRAULIC MODEL 
INVESTIGATION 

C.K. CHATHAM, U S. Army, Wiitcrways Experiment Station 

8.0042 WAVE AND SURGE ACTION, MONTEREY HAR- 
BOR. MONTEREY. CALIFORNIA - MODEL IN- 
VESTTGATTON 

E.f‘. FORTSON, U-S. Army. Waterways Experiment Station 


NarraganscK Bay 


6.0117 DISCHARGK CHARAC f tRlSl ICS OF HUR- 
RICANE hahrilr, east passage of NARRAGAN- 
sr.rr bay. Rhode island • hydraulic model 

INVESTIGATION 

(; us Amiy. Walcrwiiys Expcrimeni Sla- 

tioii 

S.0047 PROTEC I ION OF NARRAGANSE'tT BAY FROM 
HURRICANE -SURGES 

/i H. .S7A/iV/<J,VS, U S Arnu, Waterways Expcfimcnl Station 

8.0126 ANALYTICAL PHYSICAL MODEL 

/■‘ Af M7///£, Uiio of Rhode Island, School of Engineering 


Naugatuck River 


6.0118 ANSONIA-DERRY LOCAL PROTECTION PRO- 
JECT, NAUGATUCK AND HOL'SATONTC RIVERS. 
CONNECnCUT • HYDRAULIC MODEL INVESTIGA- 
TION 

G.A. PK'KHRlS'd, U S Army. Waterways Experiment Sta- 
tion 


Nava.sota River 


6.0151 ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVEl.OPMENT-.A CASE .STUDY • 
TEXAS 

1) R. OASCO, Texas A & M UnivcfMCy System, Schmtl of En- 
gineering 

Nebraska 


2.0016 NEBRASKA DROUGHTS - A STUDY OF THEIR 
PAST CHRONOLOGICAL AND SPATIAL EXTENT 
WITH IMPLICATIONS FOR THE FUTURE 
M.P LAiVSON, Univ. of Nebraska. School of Arts 

6.0205 VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 

UNKNOWN', U.S. Dept, of Agriculture, Soil Conservution 
Service 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT - 
COLORADO. NEBRASKA. WYOMING 

f/iVA'A'OlP/Y, U.S. Natl. Science Foundation 

16.0014 CONSOLIDATED SY.STEMS OF EMERGENCY 
SERVICES - NEBRASKA (PROJECT 20/20) 

/>.C. PtNTEHMAh', Slate Off. of the Acljt Gen. 


Cheyrnnc County 

6.020S VERDE LANE FLOOD PREVENTION PROJECT 
MF.ASURE, NEBRASKA 

UNK\'Oiyp>', U.S. Dept, of Agriculture, Soil Conservation 
Service 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT - 
COLORADO, NEBRASKA, WYOMING 
UNKS'OWN, U.S. Natl. Science Foundation 


7.00)4 NATIONAL HAIl- KtiUMict. n tiAl'f.KlMl.N I 
COLORADO. NEBRASKA. WYOMING 
UiWKS’OWS'. U.S Nall .Science Foundation 


Nevada 


3.0117 (NSTRUMENTAI. STRAIN - CALIFORNIA AND 
NEVADA 

MJ. JOUNSiON. U.S Dept- of the Interior. Geological Sur- 
vey 

3.0126 STRAIN STUDIES • CALIFORNIA. NEVADA, 
MONTANA 

J.C SAX'ACiE^ U.S. Dept, of the Interior, Geological Survey 

3.0127 CRUSTAL .STRAIN • CALIFORNIA. NEVADA. 
MONTANA. UTAH AND NEW MEXICO 

J. C. SAVAGE. U.S. Dept of the Interior, Geological Survey 

.3.0133 TECTONICS OF ACTIVE FAULTS • CALIFORNIA 
AND NEVADA 

R.E. WALLACE. U S. Dept, of the Intcrii>r. Geological Sur- 
vey 

3.0180 TECTONIC ANALYSIS OF SEISMICALLY AC- 
TIVE ZONES IN NEVADA. IN SUPPORT 01- 
EARTHQUAKE CONTROL EXPERIMENT • CALIFOR- 
NIA. NEVADA. UT AH 

R.R. ORKILO. U.S. Dept, of the Interior. Geological Survey 

3.0245 SEISMICITY OF THE SOUTHERN NEVADA RE- 
GION. DECEMBER 22, 1971 TO JULY 1. 1972 

K-C HAVER. U.S. Dept, of Commerce, Earth Sciences 
Laboratory 

3.0246 EARTHQUAKES RF.CORDED BY A SEISMO- 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION. JANUARY l-DECEMBKR 22.1971 

K. C BAYER. U.S. Dept, of Commerce, Etirtlt Sciences 
Laboratory 

3.0249 SPECTRAL CHARACTERISTICS AND STRESS 
DROP FOR MICROEARTHOUAKES NEAR FAIRVIEW 
PEAK. NEVADA 

A. RYALL, Univ. of Nevada, School of Miner! 

3.0250 EARTHQUAKE DIS rRIUUTTON AND 

MECHANISM OF FAULTING IN THE RAINBOW 

mount ain-dixif: valley fairvif.w peak area, 

CENTRAL NEVADA 

A. RYALL, Univ, of Nevadii, School of Mines 

3.0258 MICROSEISMICIT Y AND TECTONICS OF THE 
NEVADA SEISMIC ZONE 

F.J. Gl/MPER, Columbia Univcisity, Lamoni Doherty 
Gcolog. Observ. 

6.0322 EVALUATION OF FLOOD PEAK PREDICTION 
METHODS IN SEMI-ARID REGIONS IN RELATION 
TO DAM SAFETY 

A.B. CUNNINGHAM, Univ. of Nevada, Desert Rescarcit In- 
stitute 

7.0016 THUNDERSTORMS AND HAIL DAYS PROBA- 
BILITIES IN NEVADA 

C.M. Sakamoto, U.S. Dept, of Commerce, Natl. Weather 
Service 

9.0009 LOCATION OF SLOPE FAILURE PLANES 
R.H. MERRILL, U.S. Dept, of the Interior, Bureau of Mines 
11.0006 A SYNOPTIC CLIMATOLOGY FOR 

5NOW«TnRMC IM wnUTUun.-c'Ti.oM kicv/ai-»a 


analysis 01 SLISMICALl.Y AC- 
IN NLVADA. IN SUPPORT OF 
CONTROL FXPtRIMENT • CAI.IFOR- 
UTAH 

Dept of the Interior. Goologictil Survey 


Fl.Y 

1 OI- SLOPE FAILUUH PLANES 

:.S Dept of the Interior. Bureau of Mines 


LOVKI-OCK 

NOP lie CLIMATOLOGY FOR 
IN NORTHWESTERN NEVADA 
S Dept of Comiitcrcc, Natl. Weather Ser- 


Mineral County 


ANALYSIS OP SF.ISMICALI.Y AC- 
IN NEVADA. IN SUPPORT OF 
CONTROL EXPERIMENT • CALIFOR- 
, UTAH 

Dept, of the Interior. Geological Survey 


Reno 


New Jersey 

2.0(H« TflE DETERMINATION' OF THE FKEOUHNCY 
OF DROUGHT FLOWS OF VARYING DEGREES OF 
SEVERITY AND DURATION • NEW JERSEY 
E.a MILI.ER, U.S- Dept, of the Interior, Geological Survey 

6.0022 run MIHEOROLOGICAL AND HVDROLOGICAI. 

aspects of nil-: may ioor ni:w jersey floods 

/1..V KACme, U.S. Depl. of Commerce. Weather Biiretiu 

6.0127 PRELIMINARY STOR-M DRAINAGE AND FLOOD 
CONT ROL PLAN - UNION COUNTY. N.J 
/: 7. KIIJ.AM, Union (.'oiinty Planning U«>artl 

6.0323 llYDROLOCiY OF SUnURBAN AREA.S ■ NEW 
JERSEY 

K N/iTIlAN, RiitgerH the Slate Univer-sily, Agricultural Ex- 
periment Sla. 

6.0325 M.(X)D PLAIN AND PE.AK IT.OW STUDIES. 
NEW JERSEY 

T.(i KOSS, U.S. Depl. of the Interior, Geological Survey 

6.0326 DETERMINAITON OF FLOOD PEAKS. FI.OOD 
PROEILI-S. & ITXX)D INUNDATION • NEW JERSEY 

UNKNOWN, U.S. Depl. of the Interior, Geological Survey 

8.0112 JOINT PROBABILITY METHOD OF TIDE 
FREOUENCY ANALYSIS APPI.IF.D TO ATLANTIC 
CIT Y AND LON<» BEACH ISLAND. NEW JERSEY 
I'. A. MYEKS. U.S Depl. of Commerce, National Weather 
Service 


NOPTIC CLIMATOLOGY I-OR 
IN NORTHWESTERN NEVADA 
T Dept, of Commerce, Natl. Wcnilicr Ser- 


Winnemucca 


ni.HtiLN 


6.0326 DliT l-RMINATTON OF FLOOD PEAKS. FLOOD 
PROFILES. & EL(X)D INUNDATION • NEW JERSEY 
UNKNOWN, U.S. Dept, of the Interior. Geological Survey 


NOPTIC CLIMATOLOGY FOR 
IN NORTHWESTERN NEVADA 
S. Dept, of Ctimntcrcc, Naii. Weather Ser- 


BitKCiUN County 

6.0326 DETERMINATION OF FLOOD PEAKS, FLOOD 
PROFILES. & ET.fXJD INUNDAT ION • NEW JERSEY 
UNKNOWN, U.S. Dept- of the Interior, Gcologienl Survey 


New England 


Unio.n Cr>UNTV 


LAND RIVER BASINS COMMISSION, 
JRT, FISCAL YEAR 197! 

Water Resources Council 

-ITICAl. ECONOMY OF WATER 

University of New York, Agricultural Fix- 

CONDITIONS AND AUTOMATED 
3R THE ATLANTIC COASTAL STORM 
' 18-20, 1972 

Dept, of Commerce, Tcchnitiucs Develop- 


6.0127 PRELIMINARY STORM DRAINAGE AND FLOOD 
CONTROL PLAN - UNION COUNT Y. N.J. 

E T. KII,I,AM. Union County Planning Board 


New Mexico 


3.0127 CRUSTAL STRAIN • CALIFORNIA, NEVADA, 
MONTANA. irrAH AND NEW MEXICO 
J.C. SAVAGE, U.S. Dept, of the Interior. Geological Survey 

6.0020 FLOOD OF JULY 17. 1972 IN GALLUP. NEW 
MEXICO 

L.A. yYAtTE, U.S. Depl. of the Interior. Geological Survey 
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rtinuqucrqui; urti;in (.^nstrvastviy 

6.012') UWPSriGAllON AS;n analysis of floods 

LOR SMALL DRAINAGF AREAS IN NEW MEXICO 
AC! .SCO/T.VJS Dcpl iif Uic Inltnnr, Gcotogicrtl Surrey 

6.0201 CORNUDAS, NOR'IH AND CUI.H DRAWS 
WATERSHED. HUDSJM-.TH COLN'IY. TEXAS, AND 
OTERO COliNI Y. NEW MEXK’O 

U S Depi til .Agficulliirc, Soil Conservation 

Service 

6.0327 FLOOD FRF.QLT.NCY STUDY IN NEW MEXICO 
U\'K\'()H'iV. U S Dept uf the Interior, Gcologic.tl Survey 
9.0040 SOCORRO 2 DEGREE QUADRANGLE • NEW 
MEXICO 

C.O fiACHMAN, U S Dcpl tif the Intcritir, Gcnjogical Sur- 
vey 

13.0011 TSUNAMI SYSTE.MS ENGINEERING - NEW 
MEXICO AND CAI.IFORNIA 
HE CLHWA, US Dept tit the Inictior. Cietilogtcal Suivcy 


Galli/I’ 

6.0020 IT.OOD OF JULY 17, 1972 IN GALLUP. NEW 
MEXICO 

L a H'/f/Yi', U S Dept, of the Interior, Geological Survey 


Otero County 

6.0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED, HUDSPETH COUNTY, TEXAS. AND 
OTERO COUNTY, NEW MEXICO 
UNKNOWN, U.S Dept, of Agriculture. Soil Conservaiitm 
Service 


New York 


3.0256 COMPILATION 01- nRlTTl.F. SrRUCTURES 
WITHIN NEW YORK STATE 

Y.W. {SACHSEN, Stale Dept, of Rducation 

6.0130 REGIONAL COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING STUDIES IN NEW 
YORK 

J.A. FINCK, State Dept, of Env. Conserv. 

6.0131 USE OF SYSTEMS ANAI.Y.SIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANA(»F.- 
MENT PLANS FOR NEW YORK STATE - AD- 
DENDUM 

C.S L/U. Slate Dept tif Env Conserv 

6.0133 WATER RELATED ENVIRONMENTAL SERV'ICHS 
UNKNOWN. Central New York Reg. Pin. Bd. 

6.0289 CLIMATES OF THE STATES • CLIMATE Ol- 
NEW YORK 

A. 8 PACK, US Dept of Commerce, Natl. Oceanic & Ai- 
mos. Admin. 

6.0328 THE USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAOE- 
MENT PLANS FOR NEW YORK STATE - VOLUME I 

A.C. TLDKOH', State Div. of Water Resources 

6.0329 STREAMS AND DRAINAGE BASINS • FULTON 
COUNTY. NEW YORK 

UNKNOWN. State Off. of Plan Services 


6.0331 FLOOD INVESTIGATIONS - NEW YORK 

fl. DUNN, U S. Dept t>f the Inlerioi. Gcttloyie.il Survey 

6.0332 CO.MPRKHENSIVF PLAN - REPORT C. IMPLE- 
MENTATION - VILLAGE 01- FA.ST AURORA. N Y . 
TOWN OF AURORA. N V 

UNKNOWN, Aurora I’lanuiitg Hoartl 

6.0333 NATURAL CHAR.-NCTERLST ICS OF COLUMBIA 
COUNTY. NEW YORK ST AT E 

//-//. LADACE, Columbia Co Pliuining Dept 

6.0337 APPLK'ATION OI LUNR SYSTL.M TO FLOOD 
PLAIN ANALYSIS AND MANAOP.MHNT IN T TIL 
.SUSQUEHANNA RIVER BASIN 

J.W KEf LEY. Slate University tif New York. Ayricullur.il 
F.xpcrintcm Stu 

6.0340 DRAINAGE .STUDY - INVENTORY AND ANALY- 
SIS 

UNKNOWN, Genesee Finger Lake Key Hmntl 

8.01 IS MARINE. CONDITIONS AND AUTO.MATFO 
FORECASTS FOR THE ATT.ANTTC COASTAL STORM 
OE FEBRUARY )K-20, 1972 

.V/l P(>KE. U.S. Dept ol Conimcrco. T’c*elinit|itcs Develtip- 
mcul L;vl>. 

H.0II9 JAMAICA BAY HURHIC’ANi-: HARRIER STUDY 
NEW YORK 

TC. UtlA,. U.S. Army. Waterways Eitpetimenl Stalittu 

8.0123 PRELIMINARY CLIMATIC DATA REPORT HUR- 
RICANE AGNES JUNE 14.2.1, 1972 

R.M. OEaNOEUS. U.S Dcpl of Cciniinutcc, Natl, Climatic 
Center 

9.0010 SHEAR STRENGTH OF FTNE-GRAINF.D SOILS • 
WEST POINT . NEW YORK 
UNKNOWN. Trtinsporialion Res. Board 

15.0009 .STATEN ISl.AND BEACH EROSION CONTROL 
AND HURRICANE PkOTECTTON PROJI-CT, ST ATEN 
ISLAND. NEW YORK 
UNKNOWN. U.S. Army. Engineer DiRtcici 

15.0027 ENVIRONMENTAL GEOMOKPHIC .STUDY OF 
THE COASTAL REGIMES ALONG TTIF: SOUTH 
SHORE OF LONG ISLAND - N(-W YORK 

D. R COATES. Sinte University of New York, School of Arts 

15.0028 GROIN STUDY ON THE NORTH SHORE OE 
SUFFOLK COUNTY, LONfi ISLAND, NEW YORK. 
BF.TWEEN ORIENT POINT AND PORT JEFFERSON 
HARBOR 

T OMHOLT. New York Ocean Science Lab 

I6.0I0I DISASTER RELIEF - DOMESTIC AC HON IN 
THE SPOTLIGHT 

E. J. RUSH, U S. Army, War College 


Auroha 

6.0332 COMPREHENSIVE PLAN - REPORT C, IMPLE- 
MENTATION . VILLAGE. OF EAST AURORA, N.Y., 
TOWN OF AURORA, N.Y. 

UNKNOWN, Aurora Planning Ikvard 


Columbia County 

6.0333 NATURAL CHARACTERISTICS OF COLUMBIA 
COUNTY. NEW YORK STATP 


\T10N • VU.LALiv 'Jt , 

OF aurora, N.Y. 

HW, Aurora Planning Uoarcl 


FUHON COUNIY 

REAMS AND DRAINAGE MASINS ■ l Ul.TON 

'Y. NEW YORK 

PA/, Stale Off- of Plan. Service.-* 


Ntw York City 

UOY OF SF-AWA'CtR DESAl.TlNCi AS 1:MER- 
' WATER SUPPLY FOR NEW YORK CITY 
.h'h'ER, Parsons Jurrlcn Corporation 


Putnam County 

TNAM COUNTY OFFICIAL MAP 
SALS FOR REVISION AND EXPANSION 
WN. State Off- of Plan. Services 


Statf.n Isi.ano 

FATEN ISLAND BEACH EROSION CONTROL 
lURRlCANE PROTECTION PROJECT. STA TEN 
3, NEW YORK 

WN. U.S. Army, Engineer District 


6.0137 USh OF MUl.TISPliCIRAI. PIlOTOfiRAPIIY IN 
WATER RESOURCF; PLANNING AND MANAGi:- 
MENT IN NORTH CAROLINA 
Cll'. WEl-HY, Uiiiv. of NortJ) C.'arolina, Scluu'l of Agriciihiire 

6.0342 EFT-T-X'I S OF l.'RHAMZAT ION ON IT.OODS IN 
CHARLOTTE. NORTH CAROLINA 

H'.//. /-.7W/<V.V. U S- Dept, of llie Inlcrioi. (.ict)logical Siiivcy 

6.0343 EFTTrCTS OF' URHANT/AViON ON FLOODS AT 
MORCiANION. NORTH CAROLINA 

/•! /.. RVTNAM, U S Dept of llie Inlcrioi, Geological Siiivey 

9.(1063 ITF.VELOPMFINT OI- CRTTliRIA FOR RFX.’OGNIZ- 
ING & IDENTIFYINfi SI.OPF. FAILURE FORMS AS 
DEPIC.TEI) IIY IULMOTF: SliNSOR RFTURNS • 
NORTH CAROLINA 

/> //. I'OOl.li, F.ast Tenn. Stale University. Remote Sensing 
liistiUilc 

13.0019 I.ONTi-PFlUOl) WAVES AND SURCiliS 
UNKNOWN, U.S- Army. Coa.slal loigiii. Res Center 

15.0029 EROSION AND DI.POSIIION IN THF; SOUNDS 
AND l-STUARIES OF THF; NORTH CAROLINA 
(OAST 

/(./.. INiiltAM, Uitiv. of North C.'arolina. School of Ails 

16.0096 the: charlotti: consortium task i rf;- 

PORT • VOI.UMF; )IA • ANAI.YSIS OF MUNICTPAI. 

acttvittfs - i‘uin.ic sait;ty subsystf:m 

UNKNOWN, Unknown Insl. or Imiiv. Ciiant 


Suffolk County 


Cmaki.oith 


ROIN STUDY ON THE NORTH SHORE OF 
l.K COUNTY. LONG ISLAND. NEW YORK, 
;EN ORIENT POINT AND PORT JEFFI-RSON 
3R 

>LT, New York Ocean Science Lab, 


Wi:sT Point 


lilT ECTS OF URHANI/.A MON ON FLOODS IN 
CHARLOTTE. NORTH CAROLINA 
IP.// HDDIN.S, U.S. Dept of llie Interior, Geological Survey 

16.0096 THE CHARLOTTE CONSOR'MUM TASK I Ri:. 
PORT - VOI.UMF; IIA • ANAI.YSIS OF MUNICTPAI. 
ACnVHTES - PUBLIC SAl-T-TY SUBSYST EM 
UNKNOWN. Unknown Inst or Indiv. Grant 


EAR STRENGTH OF FINE-GRAINED SOILS • 

POINT, NEW YORK DukiIaM 

WiV, Transportation Res, Board 

6.0135 EFFECTS OF URBANIZATION ON IT.OODS AT 
DURHAM. NORTH CAROLINA 

NlSqually River A.I.. PUTNAM, U.S Dept, of the Inteiior, Geological Survey 


OOD PROFILES AND INUNDATED AREAS 
:5 THE LOWER NLSQUALLY RIVER. 
INGTON 

fMANS, U.S. Dept, of the Interior, Geological Stir- 


Li-noir 


6.0136 FITECTS OI- URBANIZATION ON FLOODS AT 
LENOIR. NORTTI CAROLINA 
A.L. PUTNAM, U.S. Dept, of the Interior, Geological Survey 


North Carolina 


MoR(iANTON 


FECTS OF URBANIZATION ON FLOODS AT 6.0343 EFFECTS OF URBANIZATTON ON IT.OODS AT 

ON-SALEM, NORTH CAROI.INA MOROANTON. NORTH CAROLINA 

NAM, U.S. Dept, of the Interior, Geological Survey A.L. PUTNAM, U.S. Dept, of the Interior. Geological Survey 
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North Central United Slates 

5.0014 FIRi: CON'iKOI. PI.A.S'NINO AND IMRF. PRKVLK- 
llON IN IMF. NORIHEASTLUN L'MTFD STaTFS 
yj. JO/IXSOX. Michigan State Utiivetsity, L'.S D.A- N Cen 
1-or Ex Sta 

lORHCASTINC. KAINI-ALl. ANO SNCWMl-.l.T 
FLOODS ON UPPCR MIDWFS'IKRN WATERSHEDS 
C.L. Dniv tif Minnesni.i, St Anthony l alK Hydrl. 

Lab 

6.1)301 FLOOD FORLCASriNCi IN THli UPPER MID- 
WEST - DATA ASSEMRLY AND PRELIMINARY 
ANALYSIS 

A.F. PAHSI'. Untv ut Minnesota. Si Anlhonv Falls Hyilil 
Lah 


North Dakota 


2.0020 DROUGHT AND WET SPELLS LN NORTH 
DAKOTA 

J.^f. RAMIRt/., Nnrih Daknia Stale University. Agricultiir.il 
Experiment Slit. 

6.0062 FLOW REGULATION EFFECTS OF THE 
BURLINGTON RGSI-RVOIR FROM THE DAM 
DOWNSTREAM TO WESIHOPE. NOIMH DAKOIA 
J.O. SmCAHMAN. U S. Dept, of ilie lntcfti»r, Geological Suf- 
soy 

6.0138 MA<5NITUDF. AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASIN.S. 
EFFECTS OF DRAINAGE BASIN CHARaCTERISI ICS 
• NOR TH DAKOTA 

O.A. UROSRY, U.S. Dept, of the Interior, Geological .Survey 

6.0204 STARKWEATHER WAIERSHED, NORTH 
DAKOTA 

UNKNOSYN, U S. Dept, of Agrteuliutc, Soil Conservation 
Service 

6.0290 PROBABLE MAXIMUM PRECIPITATION AND 
SNOWMELT CRITERIA FOR RED RIVER OT THF. 
NORTH ABOVE PEMBINA AND .SOURIS RIVER 
ABOVE MINOT, NORTH DAKOTA 
J.T. RIUDEI.. U S. Dept of Commerce, National Weather 
Service 

6.0344 .MAGNFIUUF AND FREQUENCY OF FLOODS 
ON SMALL STREAMS • NORTH DAKOTA 
O.A. CROSBY, U.S. Dept, of the Interior. Geological Survey 

7.0006 WEATHER MODIFICAllON IN NORTH DAKOTA 
IE./. PROMLRSRRRCER, North Dakota State University. 
Agricultural Experiment Sta. 

CAVAi.inH County 

6.0204 STARKWEATHER WATERSHED. NORTH 
DAKOTA 


DAKOTA 

UXKXOIVX. LIS Dept of Agriciillurc. Soil Conservation 
Service 

Northeast United States 

5.0014 FIRE CONTROL PLANNING AND FIRE PREVEN- 
TION IN THE NOR'I HEASIERN UNIILD S I A'IF.S 
VJ. JOHXSOX. Micliigiiii Slate University. U S D A N. Cen 
For. Ex. Sta 


Northwest United States 


3.0280 A .STUDY OF SEISMICITY AND CRUSTAL 
SI RUCTUKH IN WES FERN WASHING! ON USING A 
SEISMK' TELEMETRY NETWORK 
R.S. CKOSSOX, Univ. of Wasliinglon. School of Arm 


Oahu 


6.0076 URBAN HYDROLOGY AND URBAN W'ATER 
RESOURCR.S OF THE ISLAND OF OAHU. HAWAII 

Y. h'OK. Univ <»r Hawaii, Water Resources Kcsenrclt Ctr. 

6.0077 FLOOD HYDROLOGY AND UU»AN WATER 
RESOURCES OF IHK ISLAND OF OAHU. HAWAII 

V..\. h'OK. Univ of Hawaii. Water Rcsoureos Research Ctr. 

6.0078 INSTANTANEOUS UNIT HYDROGRAPH ANALY- 
SIS OF HAWAIIAN SMALL WATERSHEDS 

R WANCi, Univ, of Hawaii, Water Rcsouices Ruseiitch Cu. 

6.0252 HAWAII ENS'IRONMI-NTAL SIMULATION 
MODEL 

l).C COX. Univ. of Hawaii, School of Arts 

15.0018 DEPOSITION OF HAWAIIAN WATERSHED 
AND ESTUARIAN SEDIMENTS 
R. h'AX. Univ. of Hawaii, Water Resources Research Ctr. 


Ohio 


6.0059 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN OHIO 
W.R. CROSS. U S. Dept, of the Interior, Geological Survey 

6.0116 DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION, CHAGRIN RIVER, EASTLAKE. OHIO • 
HYDRAULIC MODEl. INVESl IGATION 
C.E. CHAitiAM, U.S. Army. Waterways F.xperinient Station 
6.0266 AN APPRAISAL OF FLOODPLAIN REGULA- 
TIONS IN THE S1ATF.S OF ILLINOIS. INDIANA. 
IOWA, MISSOURI AND OHIO 
W.M. KEIT}}, Univ of Illinois. Water Resources Center 
6.0345 COST-EFFECTIVENESS ANALYSES OF RE- 
GIONAL FLOOD PLAIN MANAGEMENT ACTIViriE.S 
C.M. CLARK. Ohio Stale University, School of Engineering 
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, Ohio State University. Sclmol of f-.iigiiiccring 

DSI.IPS IN SOUTHEASIT-RN OHIO 

'77. Ohio State University, School of Agriciilliirc 

ni.lZATION oi- siki:p land .slopls • 

7//, Ohio Slate Univcisiiy. School of Agriculture 
IRONMENI AI. INFLUrNCT-S ON SI ABII.ITY 
MASSES • ALASKA AND OHIO 
hio State University, School irf Engineering 

ASURE AND DliPICr TKOUIiLl: AREAS IN 

MODELS - OHIO 

/./., State Dept, of Trimsportatioii 

iOUHNCV AND IN IliNSITY Oi- I RKE/lNCi 

IZZLK IN OHIO 

Eli. U S Dept of Cotnntcrce. Weather Ihireaii 
“JIA REBUILDS 
V, Xenia C«>niniission 

DRH EROSION STUDY OI i-RIE COUNTY. 

U-XH, Slate Div. of Oeolog. Survey 

■)Rli EROSION STUDY OF LAKE COUNl Y. 


Slate Div. of Oeolog. Survey 
)RE I-IROSION STUDIES ALONG THK OHIO 
)r LAKE. ERIE 

State Div, ttf Geolog. Survey 

ALYSIS or KMHRGENCY .MEDICAt. ST.R- 
•Ol.UMHUS AND ALL FRANKLIN COUNI Y 
AL SUBDIVISIONS 

Ohio Slate Uaiversjty, School of Motliciae 

MATOLOGICAL ASSliSSMEN'l' OI- URBAN 
; ON i>Ri-:cii>iTAT(ON . par t I 
, Slate Water Survey 


EasTLaKC 


IGN FOR FLOOD CONTROL AND WAVE 
TION, CHAGRIN RIVER, EASTLAKE. OHIO - 
JLIC MODEL INVI-S'IIGATION 
'lAM. U S- Army, Waterways lixperiment Station 


Lakp. County 

:)RE EROSION STUDY OF LAKE COUNI Y. 
)/:C7/. State Div. of Gcolog. Survey 


Nool.i: County 

DSLIPS IN SOUTHEAS TERN OHIO 

EIT. Oliio State University, School of Agriculture 


Xpnia 


NBA REBUIl-DS 


DEVELOPMENT PROCiRAM. COMMUNICATION 
FROM CH.AIRMAN. U S WATFR RESOURCES 
COUNCIL (ABBREV) 

UNKNOWN, U-S- Water Resources Council 

6.0312 MODEL STUDY OI CANNEI.TON LOCKS AND 
DAM. OHIO RIVER. INDIANA AND KE.NTUCKY 
J J. FRANCO. U-S. Army, Watenvays Experiment Slaliou 


Oklahoma 


2.0006 OKLAHOMA DUOIKJHT RFT.IF.F OPERATIONAL 
PROCiRAM (OI)ROP) 

SUT//FRi.ANI), Weather Sciences hiL-orptualeil 

2.0008 PROJECT ARID DROP. A SUMMARY REPORT 
OF CLOUD SEEDING ACTIVlTlliS IN ARIZONA AS 
CONDIXTED BY A TMOSPHI-RICS INCORPORA I l-D 
(ABBREV) 

I .J HFNiyFRSON, Aimusphei ics I)ieoriii)riUed 

2.0009 HYGROSCOPIC SEEDING IN OKLAHOMA • 

volume; I 

/’.« MACCRFAOy. Flight Test Research lac 

6.0139 SIATEWIDE IT.OODI-REOUI-iNCY REPOR'l 
OKLAHOMA 

t'.ll. SAUER, U S Dept «)f the Interior. Geological Survey 

6.0140 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKl.AUOMA 

UNKNOWN. U S Dept- of the Inlefioi. Geological Survey 

6.0142 BIRCH LAKE. BIRCH CRFEK. OKLAHOMA 
UNKNOWN. U S Army. Engineer District 

6.0206 WIITTEWATER CREEK HYDROLOGIC UNIT 
PROJECF MEASURE. CHEROKEI- H1I.1..S RC AND 1) 
PROJEC T. OKEAHOMA 

UNKNOWN. U.S. Dept, of Agriculture. Soil Consetvatioa 
Service 

6.021? INVESTIGATION ON ANALYSIS OF IT.OOIXS 
FROM SMALL WATT-iRSHEDS IN OKLAHOMA 
IE. THOMAS, U-S. Dept, of the Interior, Geologieal Survey 

6.0.150 APPRAISAL OF THE WATER AND REl.ATI-:i) 
LAND RESOURCES OI- OKLAHOMA - REGION 
EIGHT - 1971 

UNKNOWN. Stale Wnlet Uesour. Board 

6.0351 APPRAISAL OF THI- WATTiR AND Rl-I.A'TFTJ 
LAND Ri:S()URCF.S OF OKLAHOMA 
UNKNOWN, Slate Water Rc.sour. Hoard 

12.0007 MORPHOLOGY OF TWO TORNADIC SI OHMS ■ 
AN ANALYSIS OF NSSl. DAT A ON APRIL 30 . 1970 - 
OKLAHOMA CITY. OKLAHOMA 
.V-L- llARNES, U.S. Dept, of Commerce. Natl. Severe Storms 
Lab. 

12.0022 OBSERVATIONS OF SEVERE STORMS ON 26 
AND 28 APRIL 1971 

C.L. VLCEK, U.S. Dept, of Cummeree. Natl. Severe Storms 
Lnh. 

12.0023 SEVERE STORM MORPHOLOGY • OKLAHOMA 
S.L. BARNES, U-S. Dept, of Commerce, Environ. Research 

LalKirulorics 


1-39 


K.C CR'Ui'f'Oltl). L' S Dcpi 1)1' C’oninterce, Natl. Se%crc 
Stoitn«i t.ah 

IM«K2 CUSUrOl.OCilCAL AS5itSSMF.KT OF UR»AN 
LFFF.CrS ON PUnCIPITAllON • PART I 
R A llUf-'f-. Slate Wnier Survey 


Dtl.A\V,\Rr COUNTV 

6.»2t)6 WHITEWAILR CREHK HYDROf.OGlC UNIT 
PROJECT MF.ASl.'RH, CHF.ROKFF. Hll.lS RC AND D 
PROJECT. OKLAHO.MA 

U\'KS'()li'N. U.S Dept, of Agriculliirc, Soil Conservation 
Service 


OKLMtOM,\ ClTV 

12.0007 MORPHOLOGY OF TWO TORNADIC STORMS • 
AN ANALYSIS OK NSSL DATA ON APRIL 30. UJTO - 
OKl.AHOMA CITY, OKLAHOMA 
S I.. DARNES. U S. Depi. of Commerce, N.ul. Severe Storms 
Lith 


O.SACiK CoU.S'TY 

6.0142 UIRCH LAKE, DIRCH CRF.hK. OKLAHOMA 
IJNKN()WN, U.S. Army, Engineer Oisttiei 


Oregon 


3.0266 SEISMICITY INVI-STIOAl IONS IN THE 
CASCADE MOUNTAIN.^ AND VICINIT Y. OREGON. I 
MAY 1960 • m APRIL 1970 

//.//. Ht.AS'K, Univ. of Oregon, School of Liberal Arts 

3.0267 LOST CREEK LAKE PROJECT. ROGUK RIVER. 
OREGON 

UNKNOWN, U.S. Aimy. Engineer OistTct 
5.0037 REDUCING FIRE HAZARD IN PONDEROSA 
PINE THINNING .SLASH UY MECHANICAL CRUSH- 
ING • OREGON 

J i). DELL, U S. Dept, of Agriculture, Pne. Sw. For. & Rg. 
Rxpl. Sia 

5.0040 FOREST FIRE METEOROLOGY IN THE PACIFIC 

COA^tTil ocr-io.*,. 

ilturc, Pac. S.W, 


ISASTER STU- 
COUNTIES, 


12.0030 USTIMAIT. Ol' MAXIMUM WIND SPEEDS OK 
TORNADOES IN THREE NORTHWF.S ITRN .STAT ES • 
IDAHO. OREGON, WASHINGTON 
T-T. yVJITA. Univ of CTiicago, School of Pltysieal Sciences 

14.0006 Or.ODIMF.THR STUDIES OF CASCADE VOL- 
CANOES • WASHINGTON. OREGON AND CAI.IITJR. 
NIA 

D.A. SW.ANSON, U S. Depi of the Interior, Geological Sur- 
vey 

(4.0000 THERMAL SURVF.ILLANCl- OF VOLCANOES • 
REMOTE SENSING OF LONG VALLEY IN 
GEOTHl-RMAL PROGRAM - WASHINGTON, 
OREGON AND CALIFORNIA 
JA) ERtEnMAN . U.S Dept of the Interior, Geological Sur- 
vey 

15.00. T3 EVALUATION Ol- GE.OLOGIC AND OCEANO- 
GRAPHIC FACTORS INI I.UENCTNG EROSION OF 
THE OREGON COAST 

J V. HYRNE. Oregon .Slate University, School of Science 

15.00. 34 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 

OREGON Watersheds 

RA.. f'REDHlK.SEN, U.S. Dept, of Agi ieiillurc, Pac. N VV. 
For & Rg. li-xp. Stii 

CT ATsop County 

fi.OHI SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANE.S • PART 2. Or-NERAI. 
TRACK AND VARIANT .STORM CONDITIONS 
C /’- JELESNIANSKI, U.S. Dept, of Conintorcc, Tcchniquch 
Dcvclopnienl Lab, 

Lataii Count y 

6.0253 NATURAL DISASTER ANALYSIS FOR LATAH 
COUNTY, IDAHO, JUNG 1973 
H.W LEE. State Planning & Coin. Aff. Agy 

Lincoln Count y 

6.0354 DEVELOPMENT IN FLOOD-PRONF. AREAS OF 
LINCOLN COUNTY. OREGON AUGUST. 1973 
UNKNOWN. Lincoln Co. Planning Dept. 


Tii.lawook County 

8.0111 SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANES - PART 2. GENERAL 
TRACK AND VARIANT STORM CONDITIONS 
C.P. JEt.ESNlANSKl, U.S. Dept, of Commerce, Techniques 
Development Lab. 
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-.K TLCHNICAI. ASSISTANCI- SIUDY • 

■ s/i;r>Y ON int prohh-ms and 

bS R)R DbVbl.OPMIN'l OI OSO 
)SO RAY 

Rend Rc(^ Comm. 


8.0012 (lUANT l‘<) nilSICiN A RIUUJII.DINC; PLAN KOR 

cJDf.mmi, Mfssissit»i‘i. lo rlsiorl the- 

DA.MAdl- OI- tlUKKICANi- CAMII.I.i:, VOl.UME-S IV 
& V (AHimi-V) 

Stiiti: Res. A fJev. C’ctilcr 


O.so Crock 


PcniiAylinriiii 


:K TI-CHNICAI. ASSIS I ancl; study • 

SlUDY ON IHH I>R0IILI-:MS AND 
ts FOR DHVULOFMKNI OF OSO 
)SO BAY 

Coastal Bend Reg Conitn. 


Oswego River 

S^ST^;MS ANAt.VSlS IN (||(-: 

1 OF wAiuR ri;sourcf;s manaof;- 

FOR NHW YORK STAll-; • AD- 
pi. Ilf Env, ConiiCfv, 

OF SYSTEMS ANALYSIS IN MIL 
I OF WATi-u rf;soi;rui-:s manaof;- 
I'OR NEW YORK STATI- • VOt.UML I 
lie Div, (if Wilier Rusmirccs 


Pacific Oceuii 

HISTORY . NORTH I’ACIFIC CON- 
ROIN . AI.ASKA 

^S. Dopi, t)f the Inierior. <ic(it<igiciil Siir- 
TION OF SATLIT.ITL, OBSLUVl-D 

ricane ci.oud ci.usif.rs and 

ES 

ado Stale Uttiversiiy, School of Engineer- 


SDNaMI CA7AI.OG 
Hawaii. Sehool of Arts 


Pamlico Sound 

lOD WAVES AND SURGES 
\rmy. Coastal Hngin. Res Center 

AND DHf'OSITION IN THE SOUNDS 
F.S OF THE NORTH CAROI.INA 

' of North Ciiroliiiii, School of Arts 


Pear/ Harbor 

N OF HAWAIIAN WATLRSffl-D 
N SEDIMENTS 


fi.0008 MFNIAI. MLAl.TII SERVRTiS If) RESIDENTS 
OF' IT.OOD DISASlTiU ARF.AS IN CFiNTRAL HI-:. 
GION. COMMONWI-.AI.TH OF' PENNSYLVANIA 
DNANfiBW. Slate Depl. of Puh. Welfaie 

fi.OOlPJ MI-INIAI. IIEAI.'MI SERVICES If) RI-SIDENIS 
OF' l-'I.OOD DiSAS'll-R AREAS IN LU/.I-.RNE-WYOM- 
INO COUN'lll S OF' I HI- COMMf)NVVi:AL I H OK 
PI-NNNSYI.VANIA 

DiVA'N(.)BW. Ma/letoii Niimicoke M IL A M R. 

fi.OlMll IRAININC. AND E'VAJT.'A |Jf)N OI- MENTAI. 
HFAI.'MI SliRViCES lO RESIDENIS OF FLOOD DIS- 
AS M.R AREAS IN COMMONWl-.AL'l H ()) PENNSYL- 
VANIA 

IWKMfH'A', Easlerii I’cnu I’sjvli liistilnie 
fi.OOn MI.NTAI. llliAE'III SERVICES lO lUiSiDENTS 
OI- El.Of)!) DISASIEiK AREAS IN LU/EKN/i-U’YOM. 
IN(i COUNTIES. COMMONWE.AI.IH OF PENNSYI - 
VANIA 

(WKiVOIt'N. I ii/vinc Wyoming Co M H Prog. 

fi.0024 l.fK'K HAVEN URBAN R) NF.WAE PROJFCT 
E<K K IIAVF:N. PENNSYLVANIA 
f/A'A'AY2/PA’. US- Dept, of Hmi A Ilih Dev.. C'tmint. Dev. 
Disiistcr Rec. Oll. 

f..0025 MO!>|;l. (TTIliS ONE. • URBAN RliNIiWAI PRO- 
JEC'I. READING. PENNSYI VANIA 
(WAMJU'N. U S. Dept, of Hou. A Uilv Dev.. Ctinim. Dev. 
Disiistcf Rec Olf 

f..oo 2 fi pi:nn-susoui:iianna urban ui;ni;wai. pro- 
JEci. Harrisburg. Pennsylvania hud pko- 

JF;ci no R.6.1.K; 

U/VSWUlPIV. US. Dept, of lion, A Urli. Dev.. Comm. Dev. 
Disiistcr Rec. OIT 

f..0«27 MII.'ION SOUITI. MILTON NOIMH AND TUR- 
BO! rOWNSHIP DISAS'IER, URBAN RENEWAL 
PROJIiC IS. PliNNSYl .VANIA 

fWAWfBEAI. U.S. IX'pi. of Hou. A UrB. Dev.. Special 
Kec«*vcry Office 

fi.0028 DOWN'IOWN URBAN RI-NEWAE PROJECT 
WII KI:.S-»AKKE. J»J;NNSYI.VANM 
UA/AWfJlEA'. U.S. IX*pt. of Hou. & Urh. Dev., Special 
Recovery Office 

fi.002y KING.STON' DISASn-R URBAN RE'NI-WAI PRO- 
Ji:CI'. BOROUGH OE KINGSTON, I.U/.liRNE COUN- 
TY. PENNSYLVANIA. HUD PROIEC I NO. R-f>15C 
UAATVDIPA^. U.S. Dcpl. of Hoii. A Urh. Dev.. Comm, Dev. 
Disiistcr Rec. Off. 

6.0144 OPTIMAL ANIT-CEDENT PRECIPITATION IN- 
DfCf-S FOR .SMAf.l. EASTERN WATERSHEDS 

/LA/. Rl-JCH, Penn. Slate Univcr.sity, Inst. Res. Land & Wtr. 
Kesour. 

6.0145 EI.OOD PREDICTION METHODS l-OR PENNSYL- 


LuZI.KNE C()U,S’1 y 


VANIA 

li.M HIJCfl, Unknown Insl. or Indiv. Gr.int 

6.03S7 rUH RfFtCT OF CiROUND-WA'rF.R COSW- 
TIONS OK LOCAL FLOODING IN THK KINGSTON 
AREA. PENNSYLVANIA 

UiVKXOWN, U S Dcpi. of llic Interior. Gcnlogic.il Snrx'cy 

6.0. 361 EFFECT OF AGNES FLOODS ON ANNUAL SE- 

RIES IN PENNSYLVANIA 

li.M RillCll, Penn Sinie Unixersity, Insi. Res Lonri & Wir 
Rcsour 

8.000. *! ATLANTIC HURRICANE SEASON OF 1972 

R.U SIMPSON, U S Dept, of Commerce. Natl. Weather 
Service 

8.0009 ASSESSMENT OF THE PHYSICAL AND 
GEOLOGICAL EFFECIS OF TROPICAL STORM 
AGNES ON THE UPPER CHESAPEAKE BAY AND 
SELECTED IRIBUTARIES 

J.R. SCHUHHL, Jnlins Hopkins University. Graduate School 

8.0123 PREI.IMINARY CLIMATIC DATA REPORT HUR- 
RICANE AGNF.S JUNE 14-23. 1972 

R.M. DEANCKUS, u s. Dept, of Coinmorcc. Natl. Climatic 
Center 

9.0002 REGIONAL SLOPE STABILITY STUDIES • 
CALIFOR.NIA AND PENN.SYLVANIA 

/) //. RADHHVCUHAI.K, U.S. Dept, of the Interior, Geologi- 
cal Survey 

16.0079 THE INVESTIGA I ION OF SHELTER MANAGE- 
MENT AND CONTROL IN NATURAL DISASTER 

R.A- COLIJNS, Anicr. Inst For Res. 

16.0101 DISASTER RELIEF • DOMESTIC ACTION IN 
THE SPOTLIGHT 

E.J. RUSH. U.S. Army, War College 

HAKIilSIiUKC 

6.0026 PENN-SUSOUEHANNA URBAN RENEWAL PRO- 
JECT. HARRISDURG, PENNSYLVANIA. HUD PRO- 
JECT NO. R-634C 

UNKNOWN. U.S. Dept, of Hoii. & Urh. Dev., Comm. Dev. 
Disaster Rcc. Off 

16.0079 THE INVESTIGATION OF SHELTER MANAGE- 
MENT AND CONTROL IN NATURAL DISASTFJR 

R.A. COl.UNS, Amcr Inst. For Res. 


Kinoston 

6.0029 KING.STON DISASTER URBAN RENEWAL PRO- 
JECT, BOROUGH OF KINGSTON, LUZFiRNE COUN- 
TY, PENNSYLVANIA, HUD PROJECT NO. R-6I5C 
UNKNOWN, U.S. Dept of Hou. & Urb. Dev., Comm. Dev. 
Disaster Rcc. Off. 


6.0009 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN LUZERNF.-WYO.Vt 
ING COUNTIES OF THE COMMONWEALTH OF 
PENNNSYl.VANIA 

UNKNOWN. Hii/lcion Nanticokc M.H & M R 
6.0011 MENTAL HEALTH SERVICES TO RESIDENTS 
or FLOOD DISASTER AREAS IN l.UZHRNl-.-WYOM- 
ING COUNTIES. CO.MMONWEALTH OF PENNSYL- 
VANIA 

UNKNOWN, Luzerne Wyoming Co M.H. Prog. 

6.0029 KINGSION DISAS1 KR URBAN RENEWAL PRO- 
JECT. BOROUGH OF KINGSTON. LUZERNE COUN- 
TV. PENNSYLVANIA. HUD PROJECT NO. R-6I5C 

UNKNOWN, U S. Dept of Hon. & Urb. Dev . Comm. Dev. 
Dis.isttfr Rcc. Off 


PjTtSItUROH 

9.0002 REGIONAL SI.OPE STABILITY STUDIES • 
CALIFORNIA AND PENNSYLVANIA 
D.H RAPimUCNIlAU., U.S. Dept of Hie Interior. Geologi- 
cal Survey 


Rf.aDINO 

6.0025 MODEL CITIES ONE - URBAN RENEWAL PRO- 
JECT. READING, PENNSYLVANIA 
UNKNOWN, U.S. Dept, of Hou. & Urb. Dev.. C’oiniit. Dev, 
Disatitcf Rcc. Off. 


WlLKFS- BaKKP. 

6.0028 DOWNTOWN URBAN RENEWAL PROJECT, 
WILKES-BARRE. PENNSYLVANIA 
UNKNOWN. U.S Dept, of Hou. & Urb. Dev.. Special 
Recovery Office 


Wyoming County 

6.0009 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN l.U/.ERNE-WYOM- 
ING COUNTIES OF THE COMMONWEAI.TH OF 
PENNNSYl.VANIA 

UNKNOWN. Huzictun Nunlieokc M.H. & M.R. 

6.0011 MENTAL HEALTH SERVICES TO RESIDENTS 
OF Fl.OOD DISASTER AREAS IN LUZERNE-WYOM- 
ING COUNTIES, COMMONWEALTH OF PENNSYL- 
VANIA 

UNKNOWN, Luzerne Wyoming Co. M.H. Prog. 
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Ferris Valley 


Fillet Sound 


PtRRIS VALLF-Y URIJAN HYDROLOGY STUDY. 

I.IFORNIA .. . . c 

1)(JSHY. U S Depl. of the Interior, Geologieal Survey 

Point Mugu 

PRELIMINARY INVESTIGATION OF STRUO- 
RAI DAMAGE FROM POINT MUGU. CAI.IIOR- 
^ F.ARTHOUAKF OF FEBRUARY 21, 

^AKAHASHI, u s. Nuvy, Civil Hiigmccring Lab 

Potomac River 

ASSESSMENT OF THE PHYSICAL AND 
DLOGICAL EFFECTS OF TROPICAL SIORM 
NES ON THE UPPER CHESAPFAKH HAY AND 
.F.CTED TRIBUTARIES 

CUUBf-.L. John’s Hopkins Universily, Griuliunc Scivrol 

Puerto Rico 

DEVELOPMENT OF' RAINI-ALL DEMCIHNCY 
)EX FOR PUERTO RICO 

4PlhL, Univ. <jf Puorlo Rico, Agricultural F.xpcrttiiciu 
VA. SEISMICITY • 32 STATES AND PUERTO 

:o 

MICKEY, U S. Dept, of the Interior, Geological Survey 

FLOOD-FREQUENCY AND BASIN PARAMETER 
LATIONSHIPS IN SMALL DRAINAGI- ARIiAS 
'iIGGS, U.S. Dept, of the Interior, Geologicnl Survey 

FLOOD CONTROL STUDY OF RIO GUANDI-; DF. 
NATL MANATI AND UARCEI.ONETA. PUERTO 

•o 

NOWN, State Planning Board 

SEA-AIR INTERACTION LAUORATORY OPERA- 
INS 

m:WAIiT. U.S. Dept. ofCoinineree. Einviron. Resenrcli 
loratories 

Barcei.onrta 

FLOOD CONTROL STUDY OF RIO GRANDE DE 
NATI, MANATI AND BARCHl.ONETA, PUERTO 
0 

NOWN, State Planning Board 
Manati 


.L0U20 SEISMIC RISK • I DA A WAS! UNO ION AM) 

U I'AH 

.V 7 AI.(iEHMISSh.\', U.S. Dept rrl the Intcritrr. Cic»>logieal 
Survey 

.l.OHA rvaiil SOUND. U'A.SHJNGTON. I.MiUtOGAKl- 
AM) IME. MANll.E STIUK TURi; BF.NIiATH IHF. 
NORTHWESTERN UNI HT) SIATFiS 
/). MCKhN'/.IE, Calif. Inst of reehiiology, Seisttu>li»gieal 
l.alroralory 

.3.0280 A STUDY OF' SEISMICITY AND CRLSIAl. 
.STRL'CIURE IN WI-S'll-RN WASHINCilON USING A 
SEISMIC n-.I-EMI-IRY NFITWORK 
U S dtOSSON, Univ. of Washington. Sehooi of Arts 

3.02HI BUILDING STANDARDS AND IHF. 
FARIIIOUAKE HAZARD I'OR IHF IM)GF:T SOUND 
BASIN 

H. GONEM. Univ of Washington. Sehooi of Engineering 


Ralston Creek 


6.O0I8 URBAN GROW III, RUNOFF. E.X IT-RNAl.l MFiS. 
AND INCOME DIS I RIHUT ION EFTTiCTS IN UAI.- 
STON CREI-.K WAT r.RSHI.DS 
J.lt. HARNAltl). Univ of Iowa. Scliool of Liberal Arts 


Rappahannock River 


Kuymoiiil Ha.sin 

10.0018 LAND-.SUTWlI)ENn;' .STUDIES IN CALI) ORNTA • 
TO STUDY TIB- EXTENT, MAGNITUDE R 
J.E. I’Ol.ANI}, U.S. Dcpl. of the Interior. Geologicnl Survey 


Red River 


6.0062 FLOW RF.GULATTON ITT ECTS 0| ITIF: 
BURLINGTON Rl-SERVOIR FROM TUI-; DAM 
DOWNSTREAM TO WESI'HOPE. NOR'IH DAKOTA 
J.O SHEAHMAN, U S. Dept, of the Interior. Geological Sur- 
vey 

6.0100 RED RIVER EMF.RGKNCY BANK PRO ! ilC FION, 
LOUISIANA. ARKANSAS, AND I'EXAS 
UNKNOWN, U.S. Army. Engineer District 

6.0290 PROBABLE MAXIMU'* 

SNOWMELT CRTIl-RIA F 
NORTH ABOVE PEMBB 

Aww/i: kiffMOT NOR TH r 


8.0I.3.S OPF.RA'ITON ACiNES 
A. KUO, Virginia Inst, of Marine Sei. 


FLOOD CONTROL .STIiTiV op Rin r.UAWist: isn 


Rhode Island 


6.0117 DISC'HAlUit CHARAC TRRISTiCS OF HUR- 
RICANl- BARRIF.R. F.ASi PaSSAGF OF NARRAGAN- 

serr bay. rhodf isi and • hydraulic modf.l 

INVES HGATION 

C /I. PICKERING, U S Army, Waterways F.xpcnnicnt Sta- 
tion 

6.0297 FLOOD CHARACTbRIS'l ICS OF SMALL 
DRAINAGH BASINS IN RHODF. ISLAND 
CG MUNSON, US Ocpv of thx; InKtior. Geological Sur- 
vey 

8.0047 PROTHClION OF NARRAGANSETl BAY FROM 
HURRICANE SURGES 

II H SIMMONS, U S. Army, Waterways F.xpeiimenl Station 

8.0126 ANALYTICAL PHYSICAL MODEL 
F.M WIII'I'E, Univ. of Rhode l.sland, School of Engineering 


Rio Grande Depression 

9.0040 SOCORRO 2 DEGRKF. QUADRANGLE • NPW 
MEXICO 

G.(L Bachman, U.S. Dcpi. of the interior. CcologicHl Sur- 
vey 


Rocky Mouniains 

I.OOll WATER YIELD IMPROVEMENT AND 
AVALANCHE HAZARD PREDICTION IN ALPINE 
AREAS or THE ROCKY MOUNTAINS 
M. MARTINELl.l, Colorado State University. U.S.D.A. 
Rocky Mtn. For. Sta. 


Rogue River 


3.0267 LOST CREEK LAKE PROJECT, ROGUE RIVER. 
OREGON 

UNKNOWN, U S Army. Engineer Dibiriel 


Salmon River 


6.0080 A METHODOLOGY STUDY TO DEVELOP 
EVALUATION CRITERIA FOR WILD AND SCENIC 
RIVERS - REPORT ON FLOOD CONTROL SUBPRO- 
JF.CT . IDAHO 

J.J. PEEBLES, Univ. of Idaho, Water Resources Research 
Inst. 


San Andreas Rift 


3.0019 ENGINEERING SEISMOLOGY 


3.010H REGIONAL GLOLOCK'AL FRAMEWORK, 
NORTH CF.NIRAI. SAN ANDREAS FAULT 
CALIFORNIA 

E.E. liKABH, U.S Dept of the Interior, (icological Survey 

3.0111 SAN ADRF.AS FAULr • CALIFORNIA COOP 
M.M CLARK. U.S. Dept of the Interior, Geological Survey 

3.0112 SOUTHERN CALIFORNIA TECrONICLS 

M.M. CLARK. I.J S Depl of the Interior, Oeologicul Survey 

3.01 13 REGIONAL TEC I ONIC ANALYSIS • SAN AN 
DREAS FAULT • INVIiSTiGATION OF BORRITiO 
MOUNTAIN EARTHOUAKH. Al’RIL K. I96S 
CALIFORNIA (AUBRRV) 

M.M. CI.ARK. U.S. Dept of the InietUir. Geological Survey 

3.0117 INSTRUMENTAL STRAIN • CALIFORNIA AND 
NEVADA 

M J. JOHNSTON. U.S. Dept of the Interior. Geological Stir- 
vey 

3.0120 MONTF.REY-POINl REYES (FiAimiOUAKE) • 
CALIFORNIA 

t)S. MCCULLOCH. U.S. Dept, of the Interior. Geological 
Survey 

.3.0129 AUTOMATIC MICROFAR THOUAKE 

PROCESSING • CALIFORNIA 
.V IP. STEWART. U S. Dept, of the Intcrioi. Cieologicitl Sur- 
vey 

3.01.30 SEISMIC SOURC’H STUDIES - CAI.IFORNIA 
IF. THATCHER, U..S. Dept of the Intcrirtr. Ocologicnl Sur- 
vey 

.3.0133 TECIONICS OF ACTIVE FAULTS - CALli'ORNlA 
AND NEVADA 

R E. WALLACE. U S. Dept, of the Inicrior, Gcologictil Sur- 
vey 

.3.0134 CALIFORNIA M/EQ NET 
R L. WESSON, U.S. Dept, of the Inierior, Cicological Survey 

3.0138 STUDY OF MECHANISM OF ACCUMULATION 
AND RELF.ASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA 

A. NUR, Stanford Univerhity. School of F.urlh Sciences 

.3.0139 CALTECH SEISMIC NETWORK AND SAN FER- 
NANIXJ KARTHOUAKE STUDIES 
C.R. ALLEN, Calif. Inst, of Technology, Gradutilc School 

3.0156 ACTIVE DISPLACF.MENT ON THE CALAVERAS 
FAULT ZONE AT HOLI.ISTER. CALIFORNIA 
T.H. ROGERS, U.S. Dept, of Commerce. Earihqutikc 
Mechanism Lal>. 

3.0173 EARTHQUAKES AND ACTIVE FAULTS 
J.S. DOOD, U.S- Dept, of the Interior, Bureau of Reelanw- 
lion 

3.0180 TECTONIC ANALYSIS OF SEISMICAi.LY AC- 
TIVE ZONES IN NEVADA. IN SUPPORT OF 
EARTHQUAKE CONTROL EXPERIMENT • CALIFOR- 
NIA. NEVADA. UTAH 

P.P. ORKILD, U.S. Dcpi. of the Interior. Geological Survey 

9.0001 REGIONAL GEOLOGIC FRAMEWORK - SAN 
.ANDREAS FAULT ■ CALIFORNIA 
T.W. DHiRLEE, U.S. Dept, of the Interior. Geological Survey 
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•3^ Kg. uxp. sia 


San Fernando Valley 


■iHHAVlOR OF UNDHUGROUND IJOX CON- 
'S IN THE SAN lERNANDO EAK'IHOUAKE OF 
HRIJARY 1971 

' y'ifi/LEK. US Army. Engineer District 

^/\N NORMAN RESERVOIRS AREA, CAl.IFOR- 

/<hS. US Dept nf the Interior. Geoltigicnl Survey 

I'M 12 SAN FERNANDO EARIHOUAKE SOILS 
CiLOLOGK’ INVESTIGATIONS IN RliLA'IION 

iKjHway damage. 

^ K.S'^;CA', State Materials & Res. Dept. 

INVESTIGATION OF G1«)UND MO'HON- 
lAOE RELATION.SHIPS FOR RESIDENTIAL 
OINGS IN GLENDALE, CALIFORNIA- SAN FER- 
OO EARTHQUAKE. EEHRUARY I 

John A. liliime & Associates 

^USPONSn OF TWO IDENTICAL SEVEN-STORY 
JC;-rURF.S TO the san iernando 
rHOUAKH OF FEURUARY 9, 1971 
’/i/i A^/lA/, John A. Uluntc & Associates 

3liSERVATI0NS OF' DAMAGE I'O GLENDALE 
POOLS. MOniLE HOMES. AND COM- 
OIAL UUILDINGS RESULTING 1-ROM SAN lER- 
DO EARTHQUAKE OF 1971 
/Cl. SON. John A. lihiine & Associalcs 

DAMAGE SURVEY. SAN FERNANDO 

I'HOUAKE OF F’KHRUARY 9. 1971 
W^A/. John A. niimic & Assoeiale-s 

IMCjINEERING SEISMOl.OtiY 

U.S. Dept, of Coniinorcc. Environ 
iroVi l.nhoraiorios 

^KUFORMANCE OF SINOl.E FAMILY 

;Li-INOS IN THE SAN FERNANDO 

I'HOUAKE OF FEURUARY 9. 1971 

U.S Dept of Hon. & Urh. Dev.. Off. of 
y Dev. & Res. 

^IZSI’ONSE OF POWER SYSTEMS TO THE SAN 
gAFNDO VALLEY EARTHQUAKE OF 9 FEBRUA- 

yv I 

ff Purdue University, School of Aeronautics 

DAMAGE STATISTICS FOR HIGH-RISE 
.DINGS IN THE VICINITY OF THE SAN FER- 
DO EARTHQUAKE 

i i t't'MAN, Mass. Insi. of Technology, School of En- 

ring 

xJA'riONAL INFORMATION SERVICE FOR 
rHOUAKE ENGINEERING. SAN FERNANDO 
A PROCESSING 

U iySON. Calif. Inst, of Technology. Schtml of En- 

ring 

rOMPARI.SONS OF SEISMIC ANALYSES OF 
IDENTICAL STRUCTURES BASED ON SEISMO- 
fvIS FROM THE SAN FERNANDO EARTHQUAKE 
IREV) 


FEBRUARY 9, 1971 

// /I SEED. Uiiiv of California, Eartlupiake Engin. Res Ctr 

.1.0098 ANAI.YTICAI. INVESTKiATKJNS OF THE 
SEISMIC UESPONSF; OF L()N(i MULTIPLE SPAN 
IIKIHW'AY BRIDGE.S 

IV. TSENd. I'niv. of California. l-atrtlK|nake Engin. Re.s Ctr 

1.0101 RLCOMMF.N17A110N.S DEVF.LOl'F.D FROM RE- 
PORTS OF THE EARTHQUAKE COMMISSION AND 
HARTHOUAKE lASK FORCES - SAN FERNANDO 
I'.ARTHOUAKE (ABBREV) 

UNKNOWN, Los Angeles Co. Btl. of Siipvrs 

1.0102 OE’TIMIZATION Ol- WATFiR RESOURCE 
SYSTEMS INCORPORATING FARTIIQUAKH RISK 

C M. nUKE. Univ of California. Sehool of Fingineering 

.T0LV> CALTECH SEISMIC NEIAVORK AND SAN FER- 
NANDO EAIMHQUAKE STUDIES 
C H. AtJ.EN, Calif hist, of Technology. Graduate Sehool 

1.0I4S STRAINS AND TILTS ASSOCIATED WITH THE 
.SAN FERNANDf) EARTTIOUAKE 
/' JUNdEI-S. Calif Inst, of Tecltnology. Scismologieal 
l.ahotiUory 

.1.0148 ANAI-Y.SIS OF THE EARTHQUAKE RESPONSE: 
OF A NINE-STORY STEEL FRAME BUILDING DUR- 
IN<i THE SAN FERNANDO EAimiQUAKE 
J It. H'OOO, Calif. Insi. of Technology. Eartlnpmke lingin. 
Res- Lab 

1.0151 THE SAN FERNANDO EAR THOUAKE OF 
FI•lmUARY 9. 1971 AND PUBLIC POLICY 
UNKNOWN. Sitne Lcgislaliire 

3.0244 PREDICTED SAN Fl-RNANDO EARTHQUAKE 
.SPECTRA- GLENDALE AREA 

JM. MUfil'IlY. Environinenial Res. Corportnion 

9.0029 CiEOI-OGY OF THE POINT DUMF. QUADRAN- 
OLE AND THF. LOS ANGELES COUNTY PART OF 
THE miUNFO PASS QUADRANGLE. LOS ANGEl.l-S 
CO. COOPEUATIVE. CALIFORNIA 
H.U. CAMEHEl.E. U.S. Depl. of Ihc Inlerior, Geological Sur- 
vey 


San Frunci.sco Bay 


3.0109 ENVIRONMENTAL GEOLOGY OF THH SAN 
FRANCISCO BAY REGION - CALIFORNIA 

E. E. HRAlilt, U S. Dept, of the Interior, Gcologieal Survey 
.1.0118 ENOINliERING SEISMOLOGY - CALIFORNIA 

W H. JOYNER, U.S. Depl. of the Interior. Gcologictil Survey 

1.0159 ENG ArrORSHOCK STUDIES • CALIFORNIA 
H.T. AlJdERMiSSEN, U.S. Depl of Commerce. Environ. 
Research Laboratories 

3.0161 A STUDY Ol- EARTHQUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA - DATA AND ANAI.Y- 
SIS 

UNKNOWN, U.S. Dept. v>f Commerce, F.nviron. Research 
Laboratories 

6.0298 USE OF ERTS-1 DATA - SUMMARY REPORT OF 
WORK ON 1 EN TASKS 

F. J. THOMSON, Environmental Res. Inst. Mich. 
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16.0054 l-NVIRONMFM Al. PL ANNING AND GEOl.OCiV 
■ PROCT.EDINGS OF IHF SYMPOStLM ON F.N- 
GI.SF.ERI.SG GFOl.OCY IN IMF. URUA.N ENVIRON- 
MENT 

L) ii I'^/CHOl.S. G S Dcpi <tf ihc Interior. Geological Sur- 
vey 

16.0055 GEOLOGIC FcNVIRONMENTAl. MAPS lOR 
LANO-USF. Pl.ANSINC,. CAl.KOUNlA 

£ // FAMPtlYAi^. U S Dept of the Interior. Geological Sur- 
vey 

!6.fl056 son. LNGINFERING RESEARCH • CALIIORNIA 
YOUD. U.S Dept of the Interior. Geological Survey 

16.0075 PROGRAM nLSlGNl97l - SAN FRANCISCO 
RAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

Ui\'KN()\y!Y, US. Dept of the Interior, (jcological Survey 


San Joaquin Valloy 

in.OOiy LAND SUnSlDHNCL STUDIES IN THE -SAN 
JOAQUIN VALLEY - CALIFORNIA 
J F POLAND^ U.S Dept of the Interior. Geological Survey 


San Juan Mountains 


1.0008 DEVELOP.MENT OF MLIHODOLOGY FOR 
EVALUATION AND PREDICTON OF AVALANCHE 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORADO 

J.O. tVliS, Univ. of Colorado, Inbi. of Arctic & Alpine Res 


San Pablo Bay 

6.0178 NORTH RICHMOND • SAN PABLO BAY AREA 
STUDY - CALIFORNIA 
J.P. KllNNY, Council on Intcrgov, Relaiion.s 


Sangamon River 


6.0086 OAKLEY -SANGAMON REMOTE SENSING EN- 
VIRONMENTAL RESEARCH PROGRAM • ILLINOIS 
U.M. KAliARA, Univ. of Illinois, School of Engineering 


Santa Ana River 


6.0039 EFFECTS OF URBAN DEVELOPMENT AND 
WATER USE ON THE SANTA ANA RIVER. 
CALIFORNIA 

AJ.IV. BVSDY, U.S. Dept, of the Interior, Guologicni Survey 
6.0172 .SANTA ANA RIVER BASIN, FLOOD CONTROL 
PROJECT. EAST TWIN AND WARM CREEK IM- 
PROVEMENT 

UNKNOWN, U.S. Army, Engineer District 


R.H- CAMPULA.!.. U S Dept of the Interior. Gcologicni Sur- 
vey 

9.0034 MALIBU BEACH QUAORANCil.E AND THE 
UNINCORPORATED PART OF THP; TOPANGA 
OUADRANCLF. LOS ANGELES COUNIY COOPFRA- 
TIVE, CALll-ORNIA 

H i' YEUKKS. U S Dept of tire Interior, Gcologictil Survey 


Sevier Fault 


3.0276 REGIONAL SEISMICITY ANO lEClONICS OF 
THE SOUTHF.R.N INTLRMOUNl AIN SEISMIC BELT 
WITH EMPHASIS ON HIE WASATCH FRON'I • 
UTAH 

S ir ward. Univ. of Ultih. School of Mine.s 


Sierra Nevada Mountain.s 


3.011! SAN ADRl-AS FAULT • CALIFORNIA COOP 
M M CI.AHK. U.S Dept, of the Interior. Gcologictil Survey 
S.OOOS GUIDES l-OR FUEI.-BREAKS IN THE SIERRA 
NEVADA MIXED-CONIFER TYPE 
L.ti GREEN. CI S. Dept, of Agriculture, Pile. Sw. For. & Rg. 
Expl- St:v 

5.0040 FOREST FIRE MFTEOROl.OCJY IN THE PACIFIC 
COASTAL REGION 

MJ samOEDER. U,.S. IX'pt. of Agrieuliurc, Pno, S.W. 
For & Rg E.xp. Sta. 

Silver Valley 

6.0003 SILVER VALl.EY FLOOD - SOCIAL 
PSYCHOLOGICAL F.FFECIS 
CD. HARi'EY, Boise Sltitc (.’ollcge, School of Arts 


Skagit River 

11.0007 PHYSICAL EVAI.UATION OF CLOUD SEEDING 
TECHNIQUES FOR MODIFYING OROGRAPHIC 
SNOWFALL - THE CASCADE PROJECT 
P.K //O/J/J.S. Univ, of Wushingion, School of Arts 


Skokomish River 

6.0404 FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE SKOKOMISH RIVER. WASHINGTON 
J.E. CUMMANS, U.S. Dept, of the Interior, Geological Sur- 
vey 
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Snake River 


Ui.xiNCiroN County 


/tR PLAIN, part a • REGIONAL 
AHO 

cp(. <if Ihe Interior, Gcologiciil Survey 

lOLK hl.GOD CON I KOI. PROJECT 
Army. Corps of lingincers 

/i;r rasin. pari f - sounuiRN 

v'FST MARGIN • IDAHO 

l. of tlie Interior, (icological Survey 


Souris River 


IGL'l.ATlON EFFHCIS OF IHI-. 
RFSFRVOIR FROM TMIv DAM 
TO WIiS I HOPE. NORTH DAKOTA 
U S. Dept of (he Interior. Geological Sur- 


(i.01<>7 HOi.l.OW CREEK WATT-RSHF.D PROJhCl. 
SOUTH CAROl.lNA 

IJNKNOlVf'.’. U.S Dept- «if Agiicuilure. Soil Conservation 
.Service 


Mvrti.c in.Acn 

T..0.163 MYRTLE BEACH. SC - COMPREHENSIVE 
DEVEl.OPMIvNT PLAN 
UNKMOti N. Slate Planning & Granls Du . 


SaI.UI>A COIINIY 

A.Oiy? HOLLOW CREEK WATERSHED PROJECT. 
SOUTH ( AROI INA 

UNKf^Oti'N. U-S Dept, of Agriculture. Soil Conservation 
Service 


Smith Carolina 


South Dakota 


ROLINA SElSMICn Y PROGRAM 
:pt. of the Interior, Geological Survey 

j PLAN FOR FIRF. WEATHER SEU- 
I CAROLINA 

. Dept, of Commerce, Niitl. Weather Ser* 
URANCI-; STUDY 

U.S. Dept, of Ct*mmerce, Naliontil 

CREEK WATERSHED PROJECI, 
INA 

Dept, of Agriculture, Soil Conserviition 


TION AND ANALYSIS OF FLOOIDS 
. DRAINAGE AREAS IN SOUTH 

f, U.S. Dept, of the Interior, Geological 


BEACH. S.C. - COMPREHENSIVE 
r PLAN 

Planning & Grant.'* Div 
\IN INUNDATION 

Dept, of the Interior, Geologictil Survey 

iEOUENCY OF SMALL ARI-AS - 
INA 

Dept, of the Interior, Geological Survey 

:AR0LINA HURRICANES OR A 
LISTING OF TROPICAL CYCLONES 
FFECTED SOUTH CAROLINA 
Dept, of Cr)niincrcc, Natl. Weather Scr- 


CnARi.r.sroN 


4.0004 GEOl.OCY OF HIE RAPID CITY ARFiA. SOUTH 
DAKOTA 

J \t. CAl'n-MMOlM. ITS Dcp(. of Uie Interior, Geologieiil 
Survey 

4.0007 STAIHI.IZATION 0|- I•XPANSIV1• CLAYS AND 
SHALES 

«./>. liiaiMONI). vs Dcp(. of the Interior, Bureau of 
Reclamation 

6.00S6 BLACK HILLS FI.OOD OF JUNE ‘J. iy72 

UNKNOWN. U.S. Dept, of Commerce. Nall. Oeoanic & At- 
mos. Aihniii. 

0.0196 UNION CREEK WATERSHED PROJl-CF, SOUTH 
DAKOTA 

UNKNOWN. U.S- Dept of Agriculture, Soil Cottservalion 
Service 

6.0219 INVESTIGATION AND ANALYSIS OF El.OOD 
HYDROCiRAPHS FROM SMAl.L DRAINAGE BASINS 
IN SOU I H DAKOT A 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0366 INVESTIGATION AND ANALYSIS OF IT.OOD 
HYDROCiRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 

UNKNOWN. U.S. Dept- of the Inieiior, Geological Survey 

9.0022 I.AND.SI.IDli STUDIES IN SOUT H DAKOTA - RE- 
PORT NO.l - LOCATION OF AREAS WITH HIGH 
I.ANDSLIDE POTENTIAL IN THE PIE.RRE SHALE 
J. SCULLY, Suite Gcol. Survey 

16.0002 CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS AND 
AGENCIES IN RAPID CITY. SOUT H DAKOTA 
C'./.. KEICNER, Unknown Inst, or Indiv. Grant 

16.0020 TRAINING PROGRAM FOR CRISIS INTER- 
VF.NORS 

UNKNOWN, Western Hcnlih Systems Inc. 


c>/~vi t; a Ki/’'!.' im ■t-lii? r»i»i;n a TtKtn 


16.0002 CONSULIATIVB PSYCHIATRIC SFtRVICUS TO 
INDIVIDUALS AND COMMUNITY GROUPS AND 
AOF.NCIBS IN RAPID CITY. SOUTH DAKOTA 
C L KEEA'EH. Unknown Inst, or Indiv Grant 


Union County 

6.0196 UNION CRFEK WATERSHtD PROlhCT. SOUTH 
DAKOTA 

L/.NKNOIYjV, u s Dept of Agticuliutc, Soil Conscrvatiivn 
Service 


Southeast United States 


3.0202 A STUDY OF MICROEARTHQUAKES IN THE 
SOUTHEASTERN UNITED STATES 
L.T. LOl'JC, Georgia Inst of Technology. Schirol of 
Geosciences 

3.0277 SEISMICITY STUDIES 01- THE CENTRAL AP- 
PALACHIAN REGION 

C A BO/.LINGER, Virginia Polytechnic Institute, School of 
Arts 


Southern United State.s 

5.0042 DEVELOPMENT OF IMPROVED TECHNIQUES 
KOR USING PRESCRIBED FIRE IN SOUTHERN 
FORESTS 

R.W. COOPER, U.S, Depi. of Agriculture, S.E. Forest Ex- 
periment Slitiion 

8,0015 HURRICANE CELIA RF.DEVELOPMENT 
UNKNOWN. U.S, Coasi-al Bond Reg. Comm. 


Southwest United States 


5.0002 PRESCRIBED FIRE TECHNOLOGY FOR THE 
SOUTHWEST 

A.W. UNOENMUTH, Northern Ariz. University, U.S.D-A. 
Rky. Min. Fore.si Sia. 

6.0041 FLOOD AND SF.DIMF.N F REDUCTION IN STEEP 
UNSTABLE BRUSHLANDS OF THE SOUTHWEST 
fi.M. RICE, U.S. Dept, of Agriculture, Pac. S.W. For. & Hg. 
Exp. Sta. 


St. Lawrence River 


6,0130 regional COMPREHENSIVE MULTI-PURPOSE 
WATER RESOURCES PLANNING .STUDIES IN NEW 
YORK 

J.A. FINCK, Slate Dept, of Env. Conserv. 


6.0143 TESr Ol- THE ERTSDATA COLLECTION 
SYSTEM IN THE SUSOUF.HANNA RIVER BASIN 
UNKNOWN. U.S Dept, of the Interior, Geological Survey 

6.0337 APPLICATION OF Ll.’NR SN'STEM TO FLOOD 
PLAIN ANALYSIS AND MANAGEMENT IN THE 
SUSQUEHANNA RIVER BASIN 
J.W. KEt.LEY. Sl.alc University of New Yjrrk. Agricultural 
Experimcni Sta 

8.0I3S OPERATION AGNES 

A. KUO. Virginia Inst, of Marine Sci 

Tampa Bay 

6.0071 ESTUARINE HYDROLOGY OF T AMPA BAY 
CM. GOODWIN. U S Dept, of the Interior. Geological Sur- 
vey 


Tanana River 


6.00S.3 CHENA river LAKES PROJECT. ALASKA • 
PROBLEMS RELAITNO TO CHANNEL DEVELOP- 
MENT. EROSION. & BANK & LEVEE PROTECTION 
C-P. LINDNER, U.S. Army, CotpY of Engincertv 


Tennessee 


2.0024 METHOROl.OOICAl. DROUGHT IN TENNESSEE 
J.y. yAlKSNOHA.S. U S Dept, of Cttmmercc. Null. Wciither 
Service 

3.0174 NEW MADRID EARTHQUAKE - ARKANSAS. IL- 
LINOIS. KENTUCKY. MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M.F. KANE, U.S. Dept, of the Interior. Geological Survey 

3.0236 A MICROEARTHOUAKE STUDY OF THE 
LOWER MISSISSIPPI VALLEY - ARKANSAS. MISSIS- 
SIPPI AND TENNESSEE 

O.W. NUTIU, Si. Louis Univcr.sity, Crnduaic Scliool 

3.0269 EARTHQUAKE RISK EVALUATION • CRITFEN- 
DEN COUNTY. ARKANSAS. DESOTO COUNTY, MIS- 
SISSIPPI. AND SHELBY COUNTY. TENNESSEE 

F. KELLOGG , Mississippi Ark. Tenn. Council 

3.0270 REGIONAL EARTHQUAKE RISK STUDY - MIS- 
SOURI. ARKANSAS. KENTUCKY. TFiNNESSEE. MIS- 
SISSIPPI AREA 

UNKNOWN, Mississippi Ark. Tenn. Council 
6.00S5 HURRICANE CREEK WATERSHED PROJECT. 
HUMPHREYS AND DICKSON COUNTIES, TENNES- 
SEE 

UNKNOWN, U S. Dept, of Agriculture, Soil Conservation 
Service 

6.0147 FLOOD INVESTIGATIONS - TENNESSEE 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 



LOODINC of SMAl.l. SIRFAMS IN NASH- 
.. DAVIDSON COHN rV ARtA. THNSTSSI I- 
V.V. U S Dcpi 1)1 iHe Inlcrior, Gci)k)giu;il Survey 

;vrSllGAriON 01- THI- MACiNirUDF. AND 
l.tNCV OK n OODS ON SMALL S I RLAMS IN 
KSStE 

yHtN. U S. Dept of ihc liMecior, (Jcologicul Survey 

rOKNADOES IN lENNESSi:!-: ( 1 1 6- 1 ^7(1) WIIM 
RRNCe TO SOTARI.L lORNADO DISASIT.R IN 
JNlTF.n SIATFS (IHH()-iy7()) 

KSNOK-iS. L' S Dcpi. »»r C oinnieree. Null Wealher 
c 

s,tlSSISSlPPi Dht.TA TORNADOES OF I I-.HRUA- 
I. 197! - A REPORT TO 'I HE ADMINIS ERA 1 OR 
7 IF/V. U S Dept of Coiunicrce, Null Oceuijie iS: Al- 
Vdmin. 

MANAGEMENT OF INSURAllLI-; RISK 
\DF.NH()P. Univ of Tennessee, Ayricultiirul FAperi- 
5ui 

DESIGN TO LSTAULISH A FhASIMI.F. IM.AN 
EMERGENCY MEDICAL CARE, IN MIL 
lOPOLITAN NASHVILI.E.MIDDLE TI-NNiSSLi: 
3N 

>SHhi\. Urban Ohs. of Mel. Nashville 


Davidson Covniv 

I.OODlNCi OF SMAl.L S TREAMS IN NASI I- 
::-OAVlDSON COUNTY ARl-A, iT;Nne:ssi;l 
<V;V, U.S Dopi. of ihc Interior. Clcologieul Survey 

Df.catuk Coontv 

IRECU RIVER WATERSHED PROJECT • TI N. 
HE 

fl'/'H, U.S. Tennessee Valley Auth. 

Dickson County 

lURRICANE CREEK WA'I ERSIIllD PROJEC T. 
PHRFYS AND DICKSON COUNTIES. lENNHS- 

OH'N. U.S. Dept, of Agrieulliirc. Soil Conservation 


HiA'OEksoN County 

IF.ECH RIVER WATERSHED PROJECT - VEN- 
EF 

in II, U.S. 'Tennessee Valley Auli). 

Humpurcy.s County 

lURRICANF. CREEK WATERSHED PROJECT. 
PHREYS AND DICKSON COUNTU-S. TENNES- 


SI i: 

IJ\’KM)U'\'. Slate l*luiiniiig Coniniissnni 
Nashvm.i I 

I6.0U2.) DESIGN TO F.S I AIU.ISI I A M ASIIU.I. PI AN 
FOR EMI RGLNCY METRICAL CARL. IN I Hi: 
MI-.IROP(JLIIAN NASlIVll.LT. MIDiM.l 1 T:NN1:SSI 1-; 
Ri;<ilON 

C'.h T/D.S7//;<V. l.'rhun T)bs ol Met N.isliville 


Nasiiviit-I C'oiiNiy 

l'I.OOI)IN<i Ol SMAl.l. SIRIAMS IN NASH- 
Vll.l i;-l)AVIDSON COUNI Y ARliA, I I.NNI SSF.i: 

( 'ONN, I,' S Dept of llie Interior. ( ietilngiL.il Survey 


Tennessee River 


A.n.T67 DF VE.LOPMIIN'I OF WA11;R RI-,S0URC1: 
MANACiEMENI Ml-.IHODS • lE.NNFSSlT. 

II l.l:SI..\,\'l!. U.S. Tennessee V.illey Aulli . Div of Walei 
Citnl Plan 


lexiLS 


2.000H PROJICI ARID DROP. A SUMMARY RF.POlM 

OF CLOUD si:f:i)intj aciivtmi:s in ari/.ona as 
CONDU en.D »W A'lMOSlMlI.RICS INCORPORATED 
(ARimi V) 

I. J. IfhNDI-.li.SON. Atmospherics Ineorponilcd 

3.4II25 SPECIAL MK’ROEAR IHOUAKE NE.TWORKS - 
ALABAMA AND TEXAS 

J. (\ HOl.I.I-lK. U.S. Dept, of the Interior, Cieological Survey 
5.<W12 E.EFE.CT OF PRESCRIHE.D UURNlNti ON WATER 

YII-:i.D AND OUALITY I RO.M BRUSH INFE.SIF.D 
LANDS ILXAS 

U./l WIilCIfl, Texas Technological University, Seliool of 
Agiiciilliiro 

6.006I PROGRAM FOR HYDROLOGIC INVLS TTfJA TTON 
OF SMALL drainage; AREAS IN ITIXAS 
E F SemtOEDEK, US. Dept of the Interior. Cieological 
Survey 

6.0100 RED RIVER EME.RCR-NCY RANK l>ROTEClTON. 
LOUISIANA. ARKANSAS. AND TTiXAS 
Ui\K\'()U'N, U.S- Army- E.ngineer District 

6.014H comprehensive: plan. CTIY OE‘ HAMII.TON. 
ri-iXAS 

UNKNOWN, Slate Div. of Comp Planning 

6.0149 UYOROLOGIC INVElSTTCiA ITON OE' SMAl.l. 
DRAINAGE AREAS IN IT-iXAS 
UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
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TRXAS 

D.H HASCO. Texas A & M Unnersiiy Sysicm. Schoc*1 of tn- 
gineermg 

6.0152 PORT ARTHUR HURRICANE KLOOD PROTLC 
TION. POR I AR I HUR AND VICINI I Y. TEXAS 

/'iVX'A'OlPiV, U S. Army, Engineer Distnci 

6.0201 CORNUDAS, NORTH AND CULP DRAWS 
watershed, HUDSPETH COUNTV. TEXAS. AND 
OTKRO COUNTY, NEW MEXICO 

UiWKS'OH'S'. U S Dcpl of Agricullurc, Soil Conservation 
Service 

6.0372 URBAN HYDROLOGY STUDY • AUSTIN. TEXAS 

J If BOAItl), U S Dcpl of llic Interior, Geological Survey 

6.037.T URBAN HYDROLOGY STUDIES Of SELECTED 
AREAS IN TEXAS • DALLAS, AUSTIN 

J 1) lU)f-fN, U S Dcpl of ihc Iniecror, Geological Survey 

6.0374 EFFECTS OF URRANIZATION ON FLOODS IN 
THE DALLAS. TEXAS METROPOLITAN AREA 

C a DEIiH’STLH, U S Dept of the Inlenor, Geological Sur- 
vey 

6.0375 HYDROLOGIC STUDIES OE SMALL RURAL 
TEXAS WATERSHEDS 

If /y. GOINES. U S. Dcpl of the Inlcrior, Geological Survey 

6.0376 EFFECTS OF URBANIZATION ON FLOODS IN 
THE HOU.STON. TEXAS METROPOLITAN AREA 

S.l,. JOHNSON. U.S. Dcpl. of tlic Interior, Geological Sur- 
vey 

6.0377 URBAN HYDROl.OOY STUDY . SAN ANTONIO. 
1 EXAS 

UNKNOiyN, U.S. Dcpl. of ihe Intcfiitr, Geological Survey 

6.0379 WATER FOR TEXAS ■ URBAN WATER 
RESOURCES PLANNING AND MANAGEMENT • THE 
PROCEEDINGS OF THE ANNUAL CONFERKNCE 
HELD AT SAN ANTONIO (ABBRCV) 

UNKNOWN, Texas A 3c M University System. Water 
Resources Institute 

6.0380 OSO CREEK TECHNICAL AS.SISTANCE STUDY - 
PRELIMINARY STUDY ON THE PRODLF.MS AND 
OPPORTUNITIhS FOR DEVELOPMENT OF OSO 
CRERK AND O.SO BAY 

UNKNOWN, U.S. Coii!<l.il Bend Reg Comm 

. 6.038! SOIL AND WATER CONSERVATION NEEDS IN- 
VENTORY. COOKE. GRAYSON AND FANNIN 
COUNTIKS. TEXAS 

UNKNOWN, Texitma Regional Planning Comm. 

6.0382 URBAN HYDROLOGY STUDY, DALLAS. TEXAS 

C.R. DEMPSTER, U S. Dcpl. of the Inicriur, Geological Sur- 
vey 

6.0383 URBAN HYDROLOGY STUDY • FORT WORTH. 
TEXAS 

fl.fi. HAMPTON, U.S. Dcpl. of the Interior, Gcoirvgical Sur- 
vey 

6.0384 URBAN HYDROLOGY STUDY - DALLAS COUN- 
TY. TEXAS 

B. C. MASSEY, U S. Dept, of the Inlcrior. Geological Survey 

6.0385 PALACIOS COMPREHENSIVE Pl.AN . PHASE. 2 - 
SUMMARY REPORT 

C. L. WILLIAMS, Lockwood Andrews Newman Iitc. 

6.0.386 URBAN HYDROLOGY STUDY - HOUSTON. 
TEXAS 


6.0387 VARIATION OF URBAN RUNOI F WITH DURA 
NON AND INTENSITY OF STORMS • TRXAS 

D.M. WELLS, I'cxiis Technological University. Water 
Resources Center 

6.0388 RELATION OF CLIMAIIC AND WATERSHED 
CHARACTERISTICS TO SIORM RUNOFF IN THE 
EDWARDS PLA'IEAU - TEXAS 

H'.f;. KNISLL, U S Dept of AgnenUure. Blacklamt Experi- 
ment Watershed 

6.0389 URBAN HYDROLOGY .STUDY, SAN ANTONIO, 
lEXAS 

R D. STEdER, U.S Dept of the Interior. Geological Survey 

8.0013 TEXAS COAST HLIRRICANE SURCiF .MODEL 
STUDIES 

N J HROCnON, U S. Army. Estuaries Division 

8.0038 GAI.VLSTON BAY HURRICANE SURGE . RE 
PORT 2 EFFECTS OF PROI’OSF.D BABRIFIRS ON 
TIDE.S. CURRENTS. SALINITIES. AND DYE DISPER 
SION (ABDREV) 

W.H HOnn, U S Army, Waterways Expcrimcttl Station 

8.0039 GALVESTON RAY HURRICANE SURGE - RF- 
PORT 3 - EEFECTS OE BARRIERS ON TIDES. CUR- 
RENTS. .SALINITIES. AND DYl-l DI.SIM-RSION (AR- 
BREV) 

IK// HOlilL U-S. Army, Wtiterways Experiment Siiition 

8.0045 GALVESTON BAY HURRICANE SUKOE - KI-. 
PORT I • EFFECTS OF PROPOSED BARRIERS ON 
HURRICANE SURGE HEIGHTS (ABBRF.V) 

R.A. SAGER. U S Army. Waterways Experiment Sliition 

8.0046 GAI.VESTON BAY HURRICANE SURGE • RE- 
PORT (2) EFFECTS OP PROPOSED BARRIERS ON 
TIDES. CURRENTS. SALINITIES, AND DYE DISPER- 
SION (AOBREV) 

R.A SAGER. U.S. Army, Wtiicrways Expcrimeni Station 

8.0049 IHE USE OF GRASSES 1-OR DUNE STABU.IZA- 
TION along THE GULF COAST WITH INITIAL 
EMPHASIS ON THE TEXAS COAST 

T.W. IIILHORN, Oulf Univ Res. Ctmsnrliuni 

9.0023 A SURVEY OF EARTH SLOPE FAILURES AND 
REMEDIAL MEASURES IN TEXAS 

T-G- ADRAMS, Univ. of Tcxtis. Cir. For Higltw-ay Research 

10.0001 COSTS OF LAND SUBSIDENCE IN THE 
HOUSTOK-CALVES TON AREA, TEXAS 

W.L. TROCK. 'Texas A & M University System. School of 
Agricullurc 

10.0011 LAND-SURFACE SUBSIDENCE. BAYTOWN 
AREA. 1 EXAS 

R.K. GAHHYSCILOS Dept of the Interior. Geological Sur- 
vey 

10.0012 LAND-SURFACE SUBSIDENCE. TEXAS CITY 
AND SEABROOK AREAS, TEXAS 

R.K- (lARHYSCIL U.S Dept of the Interior, Geological Sur- 
vey 

10.0013 CONTINUING OUANUTATIVE GROUND- 
WATER STUDIES IN THE HOUSTON DISTRICT 

A.G. WINSLOW, U-S. Dcpl. of the Inlcrior, Geological Sur- 
vey 

10.0032 CONTROL OF LAND SUBSIDENCE IN THE 
TEXAS GULF COAST AREA 

A.P. DELELACHE Lamar IJnivnrwtu Rrhonl nf Pnoinecrine 


LUUBOCK tornado • A SURVhY Oh IJUll.D- 
DAMAGt IN AN URBAN ARLA - TUXAS 
)\!hS. U S Dept »)f Conimcrcc. Duildiiig Research 

NUMERICAL ANALYSIS Oh lOUNADO WIND 
,)S ON BUILDINGS • IHXAS 

JEMRY. US. Atomic Energy Cotnniissioii, L<k 
ns Scientific Lab 

papers on OKLAHOMA THUNDh;R.ST()RMS. 
L 29-30. 1970 

\H,\KS. L' S Dept of Commerce, l-nviron Rescarcit 
r.iiories 

IMPACT OF THE LUBBOCK SIORM ON RE- 
lAL SYSTEMS ■ I EXAS 

XOR. Texas Teclinological University. School of Lu- 
ring 

PROPERTIES AND STABILITY Oh A TEXAS 
UKR BEACH INLET 

SON, Texas A & M University Syslein, Oradnate 
^1 

INVESTIGATION OE SHORELINE CHANGES AT 
^ENT BEACH. TEXAS 

E£L/Ci, Texas A & M University System, Graduate 
li 

TF.XAS BARRIER ISLANDS 

JNTKR. U.S. Dept, of the Interior. GeoUtgictil Survey 

THE WICHITA FALLS CONSORTIUM I’HASh'. I 

)RT • VOl.UME Id • ANALYSIS Ol- MUNICIPAL 

VITIRS ■ SECTION IV • PUBLIC SAFE I Y 

YSTRM 

OWN. Unknown Inst, or Incliv. Grant 

ENVIRONMENTAL GEOLOGIC ATLAS Oh THE 
\S COASTAI. ZONE. GALVESTON-HOUS'I ON 
\ 

SUER, Univ, of Tcxtis. Bureau of Ecointittic Geology 
Ami.l-Nn 

■EFECT OE PRESCRIBED BURNING ON WATER 
D AND OUALTIY FROM BRUSH INFESTED 
')S • TEXAS 

'RIGHT. Texas Technological University, Scianrl of 
ullurc 


Austin 

JRBAN HYDROLOGY STUDY • AUSIIN. TEXAS 
^ARD. U S. Dept of the Interior, Geological Svtrvcy 

JRQAN HYDROLOGY STUDIES OE SELECTED 
IN TEXAS ■ DALLAS. AUSTIN 
HN, U.S. Dept, of lire Interior, Geological Survey 

Baytown 

LAND-SURFACE SUBSIDENCE, BAYTOWN 
TEXAS 

^fiR)SCH. U.S. Dept, of the Interior, Geological Sur- 


CooKi Coi;niv 

6.0381 son. AND WA TI R C ONSliR VA I ION NlihDS IN- 
VENTORY. COOKE. (JRAYSON AND TANNIN 
COUNTIES. TI-XAS 

fyA/Ak»Vf^llW. Texoma Kcgiotial Planning Crnnin 
Dali AS 

6.0. 173 URBAN HYDROLOGY SlUDII S Oh SELECH I) 

AREAS IN TEXAS - DALLAS. AUSTIN 
JJ). HO/IN, U-.S Dept, ol lhe Interior. Geological Siiuey 

6.0374 i:iT i:c rs or urbanixaiion on floods in 
HIE DALI.AS. TEXAS Mi; I ROPOLI I AN ARliA 
a It PEXII’SI'l.'lt. U.S Dept, of tile Inlcrirrr. Geological Sur- 
vey 

6.0382 URBAN MYDROl.OtiY STUDY. DALLAS. I hXAS 
(i.R PHMI'STHH, U S. Dept, of the liilerittr. Geological Siu- 

vcy 

Dallas County 

6.0. 184 URBAN HYDROLOCiY SlUDY - DALI.AS COUN- 

TV. I I.XAS 

lt.( MASSKY, U S Dept of the Inierior, GeologienI Survey 
I-ANNtN C'tttiNtV 

6.0381 son. AND WA TER CONSliR VA I ION NEliDS IN- 
VENTORY. COOKI-:, GRAYSON AND FANNIN 
COUN'TU-.S. ri-iXAS 

UNKNOWN. Tcxonia Regional I’lniming Comm. 

Er. WtiKlii 

6.0. 183 URBAN HYDROLOCiY .STUDY - FORI WORIH, 

TEXAS 

H.H. HAMRTON. U.S. Dept, of the Inierior. GeologienI Sur- 
vey 

(jALVl-STCJN 

8.0013 TEXAS COAST HURKICANF: SURGE MODEL 
STUDIES 

N.J. imoaPON, U.S. Army, Estiiaries Division 

10.0032 CONTROl. 01- LAND SUBSIDENCE IN THE 
T EXAS GULF COAST AREA 
A.P. DHI.FLACIIE, Luniui Univcr.sily, School of F.ngineeriiig 

16.0104 ENVIRONMENTAL GEOLOGIC ATLAS OF THE 
TEXAS COASTAL ’/.ONE. GALVF.SVON-HOUSTON 
AREA 

W.L. ^•'^StlER, Univ. of Texus, Biiremi of Economic Geology 
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lOMmiMlNSISt- Pl-AN. CIIV Ol' MAMIUON. 
iifComp fl-iMtiing 

HOLMON 

llH.flS or liRllAMZATION ON FLOODS IN 
OU HorSION. n XAS MKTROPOUTAN ARF.A 
>, i ;n//NS(J\. OS Ocpi of (f'c Inicfiuf. Ceoingicjil Sur- 

hi>.m I RIIAN HYDROIOGY SlUDY - HOUSTON, 
n AAS 

S/ y()//NSO.\. L'S Dept tif ibe Inicfior. Geologkal Sof- 

' 

lO WXH C OS IS Of LAND SUnSiDENCb IN THF 
HOI SION (lAl.VtSTON AHtA. TbXAS 
U / lH(Kf^. Tex4<; A & M L'nucfsity Systom, School of 
Agrii^uHufC 

lONHNU!tG OUANTITATIVU GROUND- 
SSMFR STUDIES IN THE HOUSION DISTRICT 
4(; iW.VM.Oli. U S Dept of the Interiot . Geological S«r* 

'C> 

I0.00J12 CONTROl. OF LAND SUBSIDENCb IN THE 
IfcNAS GULF COAST ARFA 
A /' Df.I.K.ACHE, l.itntar Uniu’fsity. Schtiol of Engineering 

I6.0IU4 ENVIRONMENTAL GEOLOGIC ATLAS OF THE 
TEXAS COASTAL ZONE. GALVESTON-HOUSTON 
AREA 

JW- of Texas. Bureau of Economic Gcology 

HuDSfETH County 

6.020! CORNL'DAS. NORTH AND CULP DRAWS 
watershed. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNTY. NEW MEXICO 
i \K\<)iy\, U .S Dept of Agriculture. Soil Conservation 
Service 

Lubbock 

11.0004 LUBBOCK TORNADO ■ A SURVEY OF BUII.D- 

ISC) Damage in an urban area • 'irxas 

.S f SOMhS. U S. Dept, of Commerce. Building Research 
Div 

12.0040 IMPACT OF THE LUBBOCK STORM ON RE- 
(ilO.NAL SYSTEMS - TEXAS 

Jt. Ml.SOfi. Texas Technological University. School of Hn- 
ginecfing 


I’M At ms 

6.03aS PALACIOS COMI’RI t II NSIVI , PLAN I>|lASI:J 
SUMMARY RIJ’OUl 

CL 117/./ I.jiekvvoocl Amliew'' « Newiuiiii Inc 

I’tmi Akihuu 

6.0152 POUT AimiUR UURRIC'ANI- IT.OOl) PROHC 
TION. PORT ARITIUR AND VICINITY. II-.XAS 
UNKA'OU’A'. U.S. Army, liint''’*-'-’' Oi^inci 

.SaN Anionh) 

6.0.177 URBAN HYDKOl.fXiY STUDY • SAN ANIONIO, 
TEXAS 

t/,VA';VO»LA/. U.S. Dept t)l' the |iili-iii*i, fieiilogical Survey 

6.0370 WATER FOR IliXAS URBAN' WAIIR 
RESOURCES PLANNIN(i AND MANAfil.MLNI IHF 
PROCEEOINCiS Ol- TMI-: ANNUAI. C’ONITTiLNa: 
HliLD AT SAN ANIONIO (AIIHRI-.V) 

UNKNOiVN. Icxii'. A it M University Sysiern, W.ilcr 
Rcstnirccs Instiliilc 

6.0389 URBAN HYDHOl.OCY SlUDY. SAN ANTONIO, 
TEXAS 

fi 0 SILCIJL U S. Dept, d ilie Imcrior, (ieological Survey 
Si AHUUDK 

I0.00J2 LAND-SURrACP. SUilSIDL.NCl', I'T.XAS Clf^ 
AND SEABRDOK AULAS, IT'.XAS 
n.K (lAlUlYSCH, U.S. Dept, of tliu luleiior, Cicoli>giciil Sur- 
vey 

TT XAS CTiy 

8.0013 TEXAS COAST MURUICANl SUU()I-: MODEL 
STUDIES 

NJ. UROCnON, U..S. Army, I'Slimrics Division 

10.0012 LANDSUUFACL. SUBSlDl-.NCi:. TTlXAS CITY 
AND SEABROOK AREAS, T L.XAS 
R K. OARRYSCIL U S. Dept, ttf the luleimr. Geologiciil Sur 
vcy 

Wichita I-ai.l.s 

16.0103 THE WICHITA LAl-LS CONSORTIUM PHASE' 
REPORT - VOLUME III - ANAl.YSIS OF MUNICIPAL 
ACTIVITIES • SECTION IV - PUBLIC SAFETY 
SUBSYSTF.M 

UNKNOWN, Unknown Inst, or Indiv. Orunl 
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Treasure Island 

IS.0015 COASTAL WORKS tVALUA'IION - CAUFOR- 
NIA. FLORIDA 

UNKiS'OWW U-S Ariny, t^naslal I'.ngin Res. Cenicr 

Uinta Basin 

.0276 RKOIOKAI. SLISMICITY AND ThOlONIOS <)l- 
THF SOUTHhRN INTLRMOUNTAIN SlilSMIC »I-LT 
WITH EMPHASIS ON IHL WASAlCII f'RONT - 
UTAH 

.S' // WARD, Univ. of Uliih, Schi)oI of Mines 


6.00.i! STL’DM-S IN CONNI'ClION WIIM HYDROl.OOIC 
AND Rl-;i.ATi:i) PHYSICAL PROCLSSiiS IN lilfi 
OLYMPUS COVE AREA 01 SALT I.AKl'. COUNI Y 
JJ'. li/l.l-!)'. Utali Sliiie University. UUili Clr For Wlr 
Rcsoiir Ues 

SM.I l.AKl. CttUN lY 

6.(10.11 .S'lUDlE.S IN f'ONNI-CHON WHII HVDROl.OCilC 
AND REl.ATEO PUYSICAI. PROCESSES IN I'HE 
OLYMPUS covi; ari:a oi- sai.i lake; coun i y 

J./’- lillJ-'y. Utah Slate University, Utah Clr. I'or Wlr. 
UcsiHir. Res 


Vcntiiru Rasf 


Union Creek 

0196 UNION CREEK WATERSHED PROJECT. SOUTH 
DAKOTA 

UNKNOWN. U.S. Dept, of Agriculiurc. Soil Cooscrviiiion 
Service 


.1.0264 AGI*. <iEOMErRY. AND STRE.SS EIELDS OE 
POUR MAJOR lAUl.IS OE IHE CAI.IIORNIA 
TRAN.SVEMLSE; RANGILS RY evaluation OE WELL 
DAIA 

R.S. YEAI'S, Ohio Univeislty, School of Arts 


Vermont 


Utah 


1020 SEISMIC RISK - EDAA ■ WASHINOION AND 
UTAH 

r.y. ALOKRMISSLN. U.S. Dcftl of ihe Inicrhu. Geological 
Survey 


U7 CRUSTAL STRAIN • CALIPOUNIA, NEVADA. 
MONTANA. UTAH AND NEW MEXICO 
.C. SAEACh', U.S. Depi. of the Interior, Geological Survey 

163 RISK MAPS AND FIELD 1NVKS1 IGATlONS 
.7. AtXthRMISSICN, U.S. Dept, of the InicrUrr, Geological 
Survey 


166 Gl.EN CANYON AND AUDURN DAM SEI.SMICI- 
TY • COLORADO 

'. P. MICKEY. U.S. Dcpl. of (he Interior, Geological Survey 
80 TECTONIC ANALYSIS OE SEISMtCALl.Y AC- 
TIVE ZONES IN NEV'ADA, IN SUPPORT’ OE 
EARTHQUAKE CONTROL EXPERIMENT • CALIEOR- 
NIA. NEVADA. UTAH 

ORKll.D, U.S. Dcpi. of the Interior, Ocologiciil Survey 

76 REGIONAL SEISMICITY AND TECTONICS OE 

THE SOUTHERN INI ERMOUNTAIN SEISMIC BELT 

mITm ^'^P‘‘ASLS on the WASATCH FRONT - 
UTAH 

-/. WARD. Univ. of Utah, School of Mines 


STUDIES IN 
''ND RELATED 
OLYMPUS COVE 


CONNECTION WITH HYDROl.OGIC 
PHYSICAL PROCESSES IN THH 
AREA OF SALT LAKE COUNTY 


6.0296 IT.OOD CHARAC.TE.RIST ICS 0|- SMALl. 
drainage; BASINS IN VERMONT 
(■(■». J(>//iV.S‘(>N. U.S. Dcpl. of the Inieriiir, (Icologiciil Siii- 
vcy 

I5.00.1H ENVlRONMIiNlAl. GEOLOGY OE SEl.EX'TED 
PARIS OE’ NORTHWF.STERN VERMON’I 
IP./’. HVI<«N7vR. Univ. of Vennonl, SUUc Resonrees Ucs. 
CciUci 


Vir^^inia 


6.0001 DLSASTE.R INVESITGA’ITONS 
C’G- CUl.l'Eli, U.S. Dcpl. of Connnerce, Nail. Unrean of 
Sdiiuiards 

6.01K0 E’LOODE’REOUE:NCY RELATIONSHIPS EOR 
SMALL DRAINAGE AUF.AS • VIRGINIA 
/f.Af. MIIJ.KR. U.S. Dept, of the IiUcrior, Geological Survey 

6.0. 196 NUMERICAI. STUDIES OE UNSTEADY E’LOW IN 

THr- JAME.S RIVER - VIRGINIA 
O.N. CON KR ACTOR . Virginia Polylochnic Inshtine, Scliool 
of Engineering 

6.0. 197 PUBLIC CHOICE AND THE DISTRIBUTION OE 

BKNUrnS AND COSTS OE FLOOD PLAIN RllOUl.A. 
TION - VIRGINIA 

I..A. .S/tA/iMAN, Virginia Polyicciinic Insiitiiie, School of 
Agriculture 

6.0. 198 FLOOD DAMAGE ABA’TF.MENT- FEDERAL 

ASSISTANCE TO LOCAL GOVERNMI-N'T 
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Wrtbasli River 


, / ■•■I'. II IS [)^(i .>! ihf Iniviitir. Siirxcy 

I n<K>l) H'tDKOt.CXiV OK SIRFAMS IN 

\\ « I »! s r V \ iHCiiMA 

f ;■ * I s Dtjil •>!' the Ititcfu'f. Surrey 

SlORM [)\M\Gi. Wiin SrFCIAI. 
K'MHi'Ut lO nu IHIMAKVA RF.GION OF 
MVKM AM) MWilMA 
‘ ' Ml O/ I - 1 .. <-!' D-l.i.i., re. School of ArK 

\r{ XMK Ml RRIC ASK Sf.ASON OF 1972 
f' li I S DejU of ( onitTiLfco. N.itl. Weather 


X '!*■<»■/ ASSKSSMKM OK IHF. PHYSICAL AND 
i.idl'K.K Al imCIS OK TROPICAL STORM 
At. Ms <iS IHK I PPK.R CHKSAHtAKF DAY AND 
s| i M 11 1) IRim r ARIK.S 

I y s( HI HI I J.ihr.' Miipkitis l,'ni\ctsii\. Graduate School 
S0I2A PHI I IMINARN Cl IMATIC DATA RLPORT HUR- 
RK AM AttSKS Jl M-. I4.2.A. 1972 
/<’ A/ IH }\fiK/./S. I'.S Du'pi Ilf Ciifumerce. Natl. Climatic 
< vi.v.r 


ROl.A-l hjRKCASliSG S fORMINDL'CtD BtACH 
< HWilS MOSG VmGlMA S OCEAN COAST 
R // t.R/f/Sf A. Virginia In'i of Marine Sci 

■HfOth OKIflKMAMOS CHAkAClF.KISUCS OF MILL 
SHIPIS A CMAN.Mil.WAVS IN 2 OIKfCRFNT t.N- 
AIRoNMINrs AS OEPICTHD RY REMOTE SENSOR 
»1 U RNS • C AI.IFORNIA 

/<// ioiill-. Inn of Caliromia, School of Physical 


I5.i,hMl \|R(ilSlA HEACH. A'iRGiNiA ■ BEACH P.RO* 
SIOS COMKOl. AM) MLRRICAM- PROTCCTION 
I \K S(tH V. S Army, Engineer Distrrct 


1500.19 SEDIMENT MOVEMENT AND HILLSLOPE 
central APPALACHIAN 

KKjION . SIKGINIA 

I VA.\(JUS.i. S Depl I’f the Inierrof. Geological Survey 


Faikmx County 

6.0001 DISA.SIER INVFSTIGAITONS 
* SiaiMard/^^" ^ ^ t'uninicrce. Natl. Bureau 

6 0^2 I RHaN MVDROLOGV study. DAI LAS TFXA 
L 'f OK MZ-WK/f. U .S Dcpl. of .He IntJrior. GeologS^ 

60)9« HOOD DA.MAGR ABATE, MPN'T- KFnFu i 

STREAMS ,N FA„ 
f ( ^ 0 ^ I K , V, S Dept „r the Inicrior, Geological Survev 

STREAM?, 


6.00RH INITIAL Ul-St.TTS FROM lUi- i;|>I*I:R WaHASII 
SIMULA'ITO.N' MODI-l 

T.P. CHAMCi. I’uriinc llnivi-isily. Walci Resouiccs Re'c.ireli 
LTr 

6.0271 WABASH RIVER SYS I I MS MODIT.S lOR |»R(). 
JF.CT MANAC.E-ME.NI. IM.ANNINU AND l-A'Al.l.'A- 
TION 

(S.H TOEUES. Purdue Uiiivcisily, ScIkhiI nt' Civil l{nj'in 


Wiilniil Creek 


6.0195 KANSAS • NORTH SEX lOlt Ul’l'l R WALNUT 
WATCUSHED IUill.i:R AND CHASE COl)NITi:s 
VNKNiyWN, U.S Depl. of AgricuhiiiL', Soil Conscrvalinii 
Service 

6.019K KANSAS - NORTH SI.CTOU IIPPE.U WAI NU) 
WaTEILSHED HUTT.EK AND (TIASI- COUNITliS 
t/A'KAOW'iV, U.S, Dept, of Aitriculiurc, Sotl C'oiiscrviiUon 
Service 


Waiehiim River 


«.fl04.T DISCMAROE Cl lARAC ll-RI.S 1 ICS OE llUk- 

RlCANt BARRIERS. WARl T lAM-MARION. MAS- 
SACHUSETTS . iiydraoi.ic moi)i:i. invi-sttga- 
IION 

h e MCNAUi. U.S. Army, Waiciways )-x|teiimciii Stalion 


Wa.suleh Moiintuins 


3.0276 REGIONAL SniSMKTT Y AND TTC’TONICS 01 
THF. SOUTHERN INTERMOUNTaIN SITSMIC BEET 
Jne; wa.sakT! ikoni ■ 

u I ah 

S.H. WARD, Univ. of Utah. Sdtiuil of Mines 


Washington 


SR-20 


I.OOOl AVALANCHH STUDIliS. 1971.1972 
f.R. LaCHAPEIie^ Slate Dept of Kligliway.s 

CVK,SCAI5l;S IIICillWAY 
avalanche ATI.A.S 

E.R. LaCHAPELLE, Univ. of Washington. School of Arts 

nortti cascades 

£« ' SUMMARY Ri;PORT- 

t.R hACHAlhU.h. State Dept, of Highways 
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;T AND GHOLOGY OJ' I HD 
ITDRN OLYMPIC PKNINSGI.A, WASHINO- 

U.S. Dcpl. of the InJcrior, Gcologit:il Siiivcy 
SOUND, WASHINGTON. DARTHOUAKF- 
MANTl.F STRUCIURK RFiNDATH Till- 
[TERN UNII ED S I A I FS 
t, Ciilif- Insl- of rcchiiology, Seisinologiciil 


IDY OF SEISMICH'Y AND CRUSTAL 
I; IN WESTERN WASHINGTON USING A 
I.EMETRY NETWORK 
/, Univ of WashiiigtOfi, School ofAtls 

NO STANDARDS AND IHF 
.KE HAZARD FOR IHD PUGFT SOUND 


.'tMii/i, uiiiv. oi wusinnguin, acoooi oi Aris 
16.00H2 CIJMATOLOCJICAL ASSESSMENT OF URIlAN 
filT ECl S ON PRECIIMTA I lON PART I 
F.A. IHJI-'F, State Water Survey 


Pin.l MAN 

6.0402 I'lI.Ol' STUDY OF I'LOOD PLAIN MANAGI;- 
ME.NT - WASHINGION 

i.F- ORKHORN, Washington State Utiiversily, School of En- 
gineering 


We.sl Virginia 


liv. of Washington. School «if Engineering 
STUDY OF El.OOD PLAIN MANAGE- 
^SHINGTON 

Washington State University, Scliool ttf (•n- 


PROFILES AND INUNDATF.D AREAS 
FHE LOWER NISOUALLY RIVER, 
ON 

'S. U..S. Dept, of ttio Interior, Gcologictil Sur- 


PROFILES AND INUNDATED AREAS 
E SKOKOMISH RIVER. WASHINGTON 
'.9. U.S. Dcpl. of the Imcriitr, Geological Sur- 


ATION OF CRITERIA FOR I.ANDSLIDI- 
AS PRESENTED IN THE U.S.G.S. 

J.S. Dept, of the Interior, Uiiremi of Rccintiia- 


CAL EVALUATION OF CLOUD SEEDING 
iS FOR MODIFYING OROGRAPHIC 
• THE CASCADE PROJECT 
Iriiv. of Wtishingion, Schtjol of Arts 

ATE OF MAXIMUM WIND SPEEDS OF 

:S IN THREE NORTHWESTERN STATES - 

ECiON. WASHINGTON 

iniv. of Chicago, School of Physical Sciences 

•LITE VOLCANO SURVEILLANCE - 

AWAIl AND WASHINGTON 

S. Dept, of the Interior, Geological .Survey 

METER SIUDIES OF CASCADE VO!.- 
WASHINGTON, OREGON AND CALIKOR- 

V. U.S. Dept, of the Interior, Geological Sur* 


6.00I.S ANAI.Y.SIS OF COAL REFUSE DAM FAII.URI-; 
MIDDLE l-ORK lUJFFAI.O CREEK, SAUNDER.S. 
WESr VIRGINIA VOl.UME I 
UNKNOWN, W.A Waliler A Asst)ciiites 

6.0040 ANALYSIS OF COAL REFUSE DAM FAILURE: 
MIDDLE FORK IIUEFAIO CREllK. SAUNDICRS, 
WEST' VIRGINIA • VOLUME: 11. APPENDICES 
UNKNOWN. W.A- Waliler & Associalcs 

6.0405 FLOOD HAZARD INFORMATION - nUFI-Al.O 
CREliK, LfX'iAN COUNTY. WEST VIRGINIA (•OST. 
DI.SASTER CONDIT IONS 

UNKNOWN. U.S. Army, Corps of Engineers 

6.0406 .STORM CHARAC.TERISTICS AND RAINI-ALL IN- 
TENSITY IN WFST VIRGINIA 

W.H. DICKFRSON. West Vn. University, Water Rc.sciireli In- 
st itiiic 


Logan County 

6.0405 FLOOD HAZARD INFORMATION - UUFFALO 
CREEK. I.OGAN COUNTY. WEST VIRGINIA POST- 
DISAS 1 ER CONDITIONS 
UNKNOWN. U-S. Army. Corps of Engineers 


SM)Nt>EHS 

6.0015 ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK UUFFALO CREEK, SAUNDERS. 
WEST VIRGINIA • VOLUME 1 
UNKNOWN, W.A- Waliler & A.s.sociiiles 

6.0040 ANALYSIS OF COAL RFiI-USE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK, SAUNDERS, 
WEST VIRGINIA • VOLUME II. APPENDICES 
UNKNOWN, W.A. Wahicr & Associates 
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i r^y I til*? I mi. i i»&i.^c. 

RIVER HASINS 

R D. F.IJ.IOTI'. Nofili Anier We.iilHr CoitsuH 

6.ojyi ilash ri-OOD i-orkcastinc and warning 

PROGRAM IN THE WESTERN REGION 
P Wfl.LlAf-4S. U S. DcpV uf ConiiHCfCc, Nail. Wcavher Sei- 
vicc 

14.00U REGION Al. VOt.CANO! .OGY • WESTERN 

UNITED STATES INCLUDING AI.ASKA AND 
HAWAII 

R.J.. SMt JH . U S. Dcpi. 1)1' the htlcriur. Geological Sur^'cy 


Wcweantic River 


8.0043 DISCHARGE CHARACTERISTICS OF HUR- 
RICANE UARRIERS. WARF.HAM-MARION. MAS- 
SACHUSETTS • HYDRAL.T.IC MODEL INVESTIGA- 
TION 

EC MCNAIR, U.S Army. Waterways I'xpcrimcnl Sialion 


Whitewater Creek 


6,0206 WHITEWATER CHEEK HYDROLOGIC UNTl 
PROJECT MEASURE. CHEROKEE HI1.I.S UC AND D 
PROJECT. OKLAHOMA 

UNKNOWN. U S. Dept. oI Agriculture. Stiil Conscfviiiiim 
Service 


Wichita Uplift 


3.0236 A MICROEARrHOUAKh STUDY OI- THE 
LOSVER MISSISSIPPI VALLEY • ARKANSAS. MISSIS- 
SIPPI AND TENNESSEE 
O.W. NUTTl.K St. Ltiiiis University, Graduate Scliool 


Wi.scon.sili 


6.0162 LAND-U,Sf: REGULATIONS IN f'l.OOD-PRONE 
AREAS - A SUMMARY OF THE WISCONSIN STUDY 
AND AN ANALYSIS OF ALABAMA LAND-USE I. AW 
U. COIfEN, Univ. uf Alabanva. Natural Resources C'cmcr 

6.0248 FLOOD INUNDATION STUDY - WISCONSIN 
li.H. GRANT, U S. Depl. of the hitcrioi, Geological Survey 

6.0.398 FLOOD DAMAGF. AUATEMENT- FEDERAL 
ASSISTANCE TO LOCAL GOVEUN.MENT 
W.ft. WALKER. V'irginiii Polytcehnte Insliiulc. Water 
Resources Rc.scarch Ctr. 

6.0407 RI-GIONAI. FLOOD-FREQUENCY STUDY 
(PHASE in 

[>.C. CONGER, U.S. Dept of the Interior. Cculogtciil Survey 

6.0408 HYDROLOGIC EFFECTS OF A SMALL RESER- 
VOIR ON FHE WATER SYSTEM OF NEDERLO 
CREEK, WISCONSIN 


J.A. KUSl.LR, Univ uf Wiscoiisiti. Water Resources Center 

6.0411 NEW TECHNIQUES FOR DELINEATION OF 
FLOOD PLAIN HAZARD ZONES - .SOIL .SURVEYS 
G.H. LEE. Univ of Wisconsin. Water Resources Center 

7.0018 STUDY OF THE FEA'IURCS AND ENERGY 
BUDGETS OF NORTHEA.STERN COEORADO HAIL- 
STORMS - ALSO. WISCONSIN 
C.E. ANDERSON, Univ of Wisconsin, School of Natural 
Sciences 

9.0010 SHEAR STRENGTH OF FINE-GRAINED SOILS • 
WEST POIN'V. NEW YORK 
UNKNOWN, fransporl.jtion Res Board 

11.0005 .SNOW IORF.CA.ST1NG I'OR .SOUTHLASrERN 
WISCONSIN 

RW. Harms. U S Dept of Commcicc. Natl. Weather Ser- 
vice 


Wyoming 

3.0275 SEISMICTI Y AND CONTEMPORARY •rECTON[C:S 
OF THK YELLOWSTONE PARK-HEBCHN LAKE RE- 
GION 

ft.H. SMITH, Univ. of Utah, School of Mines 

6.0054 JACKSON HOI.E FLOOD CON TROl. PROJECT 
UNKNOWN. U.S. Arniy, Corps of Engineers 

6.0060 INFLOW HYDROCRAPH .STUDY - WYOMING 

/? CUSHMAN, U.S Dept of the Interior, Geological Survey 

6.0414 FLOOD INVESTIGATIONS IN WYOMING 

//.IK LOWHAM, U.S. Dcpl. of the Interior, Geological Sur- 
vey 

6.0415 STUDY OF IT.OOD HYDROGRAPHS FOR 
S.MALI. DRAINAGE BASINS IN WYOMING 

UNKNOWN. U.S. Dept, of the Interior, Geological Survey 

7.0014 NATIONAL HAIL RESEARCH EXPERIMENT 
COLORADO. NEBRASKA. WYOMING 
UNKNOWN. U.S. Niiil Science Foundation 

10.003.1 DEMONSTRATION OF A TECHNIQUE FOR 
LIMITING THE SUBSIDENCE OF LAND OVER 
ABANDONED MINES ROCK SPRINGS, WYOMING 
UNKNOWN. Unknown Inst, nr Indiv. Grant 


Jackson Holk 

6.0054 JACKSON HOLE FLOOD CONTROL PROJECT 
UNKNOWN, U.S. Army, Corps of Engineers 

Laramie County 

7.0014 NA7IONAL HAIL RESEARCH EXPERIMENT - 
COLORADO, NEBRASKA, WYOMING 
UNKNOWN, U.S. Natl. Science Foundation 
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Yellowstone National Park 


York River 


..(J27S SEISMICITY AND CONTEMPORARY T HCrONlCS 
or THE YELLOWSTONE PARK HEnCEN LAKI- RE- 
GION 

H B. SMIT/i. Univ of UUili, School of Mines 


8.0135 OPERATION AGNES 

A KUO, Virginia Insl. of Marine Sci 
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Sec Hazard Rediiciion 
Vulnerability Analysis 

Disaster Mitigation 
Disaster H'lmiitif’ 

Emergency Communications 
Warning Systems 
Evacuation 

Emergency Routes and Rians 
P/otcctive Measures 
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Public iiducalion 

Disaster Warning 
See Disaster /M/tifioiion 

Kcunoniic Assistance 
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[•conoiiiic Recovery 

I'iconoinic Uccovery 
See Assistance — hihlie 

Kmergency ('ommunicniions 
See Disaster Mitif'atiun 
Disaster Warning 

I'itncrgcncy Protective Measures 
See /(,y.v/.v/////<r -- Public 
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Kmergency Routes and Plans 
See Di.vrj.yfer A'fjng«/iou 
Evacuation 

Kngiitccring and Construction 

See Disaster Mitigation 
Protective Measures 

Kssential Services 
See Assistance — Puhlie 
Restoration and Repair 

Kvaciiation 

5Ve Disaster MUi^ation 

Fire Suppression 
See Assistance — ihthlie 
Restoration and Repair 

Flood Plain Management 
Sec Hazard Reduction 
Vulnerability Analysis 


I'orecasting and Prediction 

See Hazard Reduction 
Vulnerability Analysis 

(ieophysical Modification 
Sec Hazard Reduciio/i 
Vulnciability Analysis 

lla/ard Delineation 

See Hazard Reduclio/i 
Viilnci ability Analysis 

Hazard Reduction 

ConMniction Praciice.s 
Model Riiilding Codes 
Standards 

Subdivision Regulations 

l and I'se and Development 
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Subdivision Rcgnljitions 
Zoning 

Legislation 

Management Disaster Operations 
Sociobehavioral Kffccts 

Vulnerability Analysis 
Ct>aslal Zone Management 
Disaster Insurance 
Mood Plain Management 
I'Ofceaslittg and Prediction 
Cioophysical Modilication 
Hazard Delineation 
Preparedness Planning 
Research and Modeling 
Risk Mapping 

Land Hsc and Development 
See Hazard Reduction 

(.and Use Practices 
See Hazard Reduction 
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Legislation 

5c'C' Hazard Reduction 

iVlunageincnt Disaster Operations 

See Hazard Reduction 
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Relocation Assistance 
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Research and Modeling 
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Vulnerability Analysis 

Restoration and Repair 
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Risk Mapping 
•ice Hazard Reduction 
Vulnerability Analysis 

Search and Rescue 

See Assistance - Individual 

Sociohehavioral Effects 
^eT Hazard Reduction 

Standards 

See Hazard Reduction 
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Tcinporary Housing 

See Assistance — Individual 

Transportation 

See Assistance — Ihihlic 

Restoration and Repair 
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Assistance - Individual 


Mass Cari: 


Crisis Counseling 

.EY I-LOOD - SOCIAL PSYCHOLOGICAL RF- 
1003 

\LTH SERVICES TO RESIDENTS OF FLOOD 
AREAS IN CENTRAL REGION, COMMON- 
F PENNSYLVANIA .6.0008 

\LTH SERVICES TO RESIDENTS OF FLOOD 
AREAS IN LUZERNE-WYOMING COUNTIES 
COMMONWEALTH OF PENNNSYLVANIA 

ND EVALUATION OF MENTAL HEALTH 
TO RESIDENTS OF FLOOD DISASTER 
COMMONWEALTH OF PENNSYLVANIA 

\LTH SERVICES TO RESIDENTS OF FLOOD 
AREAS IN I.UZERNE-WYOMING COUNTIES. 
/EALTH OF PENNSYLVANIA .,,6,0011 

IVF. PSYCHIATRIC SERVICES TO IN- 
; AND COMMUNITY GROUP.S AND AGEN- 
PID CITY. SOUTH DAKOTA ...16,0002 

PROGRAM FOR CRISIS INTERVENORS 


Crop Insuhancl 

CROP LOSSES DUE TO HAIL STATISTICAL 
NT TO AGRICULTURAL ECONOMIC RE- 
567 .7.0001 

:NT and ANALYSIS OF FARM RISKS. 
4D INSURANCE ...7,0002 
F CROP-HAIL INSURANCE RECORDS FOR 
HERN COLORADO WI TH RESPECT 'FO THI- 
IF THE NATIONAL HAIl. EXPERIMENT 

lYSlOLOGY AND MANAGEMENT ...7,0004 
^ND INSTITUTIONAL CONSIDERA FIONS OF 
NG HAIL ...7,0005 

ODIF'ICATION IN NORTH DAKOTA ...7.0006 
MT OF INSURABLE RISK .16.0021 


Lf.oal Sr.Rvicts 

IE LAW AND BEYOND • A QUliST FOR 
GTECnON FROM HAZARDOUS PRODUCT 
iPHES ...16,0004 


rORNADO - THE VOICE OF THE l>KOPLE IN DISASTER 
AND AFTER - A STUDY IN UESIDF.NTIAL INTEGUA- 
IION - TEXAS-lLUimOC'K ') ...12.0002 


MnDICAl. AND Hr.AI.Tll Si KViCI s 

DEVELOPMENT OF TKAININC PROGRAM FOR EMER- 
GENCY MEDICAL SERVICE PROGRAM ADMINI.STRA- 
TION .16.0003 

A SIMULATION MODEL lOR EMERGENCY MF.DICAl. 
SYSTEMS .16.0006 

MILITARY lll.OOD HANKING (CIVIL DISASTIJiS) 
. 16.0007 

PUBLIC HEALTH SI-;RV1CE DISASTER ASSISTANCT- RE- 
PORT JULY 1967-JUNE 1970 ...16,0011 

COORDINATED ACCIDENT RESCUE l-NDI^AVOR. STATE 
OF MISSISSIPPI (PROJl-:CT CARE-SOM) VOLUME I • 
operation structure AND PROCEDURES ...16.0013 

CONSOLIDATED SYSTEMS OF* EMERGI-NCY SITtVlCT-S • 
NEBRASKA (PROJECl 20/20) 16.0014 

ANALYSIS OF EMCRGF.NCY MEDICAL SERVICES 
COLUMBUS AND ALL FRANKLIN COUNT Y POLIT ICAL 
SUBDIVISIONS .16.0016 

SY.STEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
.16.0018 

EVALUAT ION OF POLICY-REl.AT l-D RESEARCH IN THE 
Fll-LD OF MUNICIPAL SYSTEMS. OPERATIONS. AND 
SERVICES - EMERGENCY MEDICAL SFiRVICF.S 
.16.0022 

DESIGN TO ESTABLISH A FEASIOLF: PLAN FOR EMER- 
GENCY MEDICAL CARE. IN THE METROPOLIT AN 
NASHVILLE-MIDDI H TENNESSEE REGION .16.0023 


Proi’i-kty Insukanci: 

EARTHOUAKES AND INSURANCE . 3.0001 

STUDIIvS IN SEISMICITY AND EARTHQUAKE DAMAGE 
ST ATISTICS. APPENDIX A ...3.0002 
FLOOD INSURANCE STUDY ...6.0005 
FLOOD INSURANCE STUDY ...6.0006 

CASE STUDY OF ECONOMIC ASPECTS OF THE- 
FEDERAL FLOOD INSURANCE PROGRAM ...6.0007 

PROCEEDINGS - COMMUNIT Y WORKSHOP ON I-T.OOD 
INSURANCE ...6.0012 

EVALUATION OF FLOOD INSURANCE IN A DISASTER 
AREA ...6.0013 

RECOVERY FROM NATURAL DISASTERS - INSURANCE 
OR FEDERAL AID ...16.0019 
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\ilM. S\SllM 

m SM I MISSKJS 16.0015 




Knot M'OS Assisi \scr 

» A( rows MM( riN(i R1^L(KV110N IN RllSRONSt TO 
HI Si H\()5K i)l \H OPSU-ST 6.QQQ4 


Sv sKtii ASiJ Ri sci.;f 

|SI1H<.IS( S ()HlK-\IIONS SYSlhMS DKVtl.OPMENT • 

(i\pi DH IASI HI sen- PHAsr II I6.0001 

(.HIHAI HISdl Al AHM NETWORK (GRA.S) .16.0009 
SI \Kt M ASf) RI-SC Ui; CO.M.ML'NICATIOS-.GLOBAL 
Kl S( I I \l ARM M.1 I(IHAN) 16.0010 
111 I l< OITl R AMHl.T. A.NCI' ShRMCt TO I-MIRGENCIKS 
16 0012 

IHl ROll OE IH.l.lCOPThRS is F.S1ERGF.NCY MEDICAL 
(.ARlSASnviS 16.0024 

1 EMPORARV HOUSlNti 
DISASTER IN\ ISTIGATIONS 6.0001 


Ust.Mi'iov MFNT Assistance 


DEI IVhRlNG VOf .ATlONAl. REHaOIUTATION SERVICES 
IS A DIS.ASIER AREA 6.0014 


VoLCNTtLH Organization 

THE. EEDERAI. RESPONSE TO TROPICAL STORM 
AON'ES, A RliPORT TO THF. SENATE COMMim.E ON 
PtmiC WORKS. SL’nCOMMinEE ON DISASTER RE- 
LIEK N.U001 

THF. S.Al.SATiON ARMY • ITS STRUCTURE. OPERA- 
TIONS. AND PROUI.EMS IN DISASTHR.S .16.0017 


Assistance • Public 


Economic Hf.covi ky 


Aisessmeni <6 Analysis 

MTEH.AILRE SL'RVF.Y-SEISMIC EFFECTS ON HIGHWAY 
RRUXifS J.OOOJ 

HI M.AVIOR OF UNDERGROUND BOX CONDUITS IN THE 

SAN FERNANDO F:aRTHOUaKE OF 9 FEBRUARY 1971 
3.000S 

VAN NORMAN RESERVOIRS AREA, CALIFORNIA 
3.0Q06 


PRELIMINARY INS'ESTTGATlON OF STRUCTURAl 
damage FKO.M POINT MUGU. CAMFORNIA 
EARIHOUAKE of FEBRUARY 21. 1973 . 3 0007 


EARTHQUAKE • INDUCED EMIUNKMENV DISTRESS 
.3.0010 

THE SAN FERNANDO EARTHOL’AKi: SOILS AND 
GEOLOGIC iNVESTKiATTONS IN RIT.ATION ro 
HIGHWAY DAMAGE . .3.0012 
INVESTIGATION OF GROUND MO ITON-DAMACK RF.I.A 
TIONSHU’S FOR RESIDENTIAL RUILDINGS IN CI.F.N 
DALE. CALIFORNIA- SAN FERNANDO EARTHQUAKE. 
FEBRUARY I .3.0013 

RESPO.NSE OF T WO IDENTICAL SF.VHN STOR Y STRUC 
TURES TO THE SAN FERNANDO HaRTHQUAKK OF 
FHBRUARY 9. 1971 3.0014 

OBSERVATIONS Ol- DAMAGE TO OLENDALF. 
SWIMMING POOLS. MOBILE HOMES. AND COMMER- 
CIAL BUILDINGS RESULTING FROM SAN FERNANDO 
EARTHQUAKE OF 1971 3.001S 

SEISMIC MOHON DAMAGE RELA ITONSHiPS FOR LOW 
RISE BUILDINGS - COl.ORADO ...3.0016 

damage SURVEY. SAN FERNANDO EARTHOUAKE OF 
FEBRUARY*). 1971 ...3.0017 

STRUCTURAL EFFECTS Ol- THE FAIRBANKS. ALASKA 
EARTHOUAKE OF JUNE 21. 1967 . 3.0018 
ENGINEERING SEISMOLOGY ...3.0019 

PERFORMANCE OF SINGLE FAMILY DWELLINGS IN 
THF. SAN FERNANDO EARTHQUAKli OF FEBRUARY 9. 
1971 3.0021 

REPORT INTO SELECHiD AREAS OF ECONOMIC IM- 
PACT OF THE CALIFORNIA EARTHOUAKE 1-OU THF. 
OEITCK OF r.MF.RCENCY PREPAREDNESS (ABDREV) 
-3.0022 

STUDIES IN SEISMICITY AND EARTHOUAKE DAMAGE 
STATISTICS. APPENDIX U . 3.0024 

THE SANTA ROSA. CALIFORNIA, OaRTHOUAKES OF 
OCTOBER 1. 1969 . 3.0025 

damach statistics for high-rise buildings in 

THE VICINITY OF THE SaN FERNANDO 
EARTHOUAKE .. 3.0026 

LOW-CYCLE FATIGUE FAILURE OF SEISMIC STRUC- 
TURES ...3.0027 

STUDIES OF IMAGES OF SHORT-LIVED EVENTS USING 
ERTS DATA - ALASKA ...5.0013 

ANALYSIS OF COAL REFUSE DAM FAILURF: MIDDLE 
FORK aUFKALO CREEK, SAUNDERS, WEST VIRGINIA - 
VOLUME I ...6.0015 

A STATISTICAL SUMMARY OF THE CAUSE AND COST 
OF BRIDGE FAILURES ...6.0016 

URBAN GROWTH. RUNOFF, EXTERNALITIES, AND IN- 
COME DISTRIBUTION EFFECTS IN RALSTON CREEK 

watersheds . 6.0018 

THE GENERATION OF FLOOD DAMAGE TIME 
SEQUENCES ...6.0019 

FLOOD OF JULY 17, 1972 IN GALLUP, NEW MEXICO 

..6.0020 

METEOROLOGICAL AND HYDROLOGICAL ANALYSIS 
OF THE AUGUST 27-28. 1971. NEW JERSEY FLOOD 
... 6.0021 
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.'ECTION WITH HYDROLOGIC AND RL- 

;ai. processes in ime Olympus 
SALT LAKE COUN l Y 6.0031 

institutional CONSIDERA'IIONS of 
AIL . -7.0007 

DATA IN iy70-72 - ILLINOIS . 7.0008 
DAMAGE Wini SPECIAL RlirF.RKNCH 
vRVA REGION OF DELAWARE. MARY- 
\ . 8.0002 

CANI-. SEASON OF 1072 , 8.0005 
I- ECONOMIC ANALYSES TO HUR- 
INGS TO RESIDENTIAL AND RETAIL 
I HE. U- S. GULF OF MEXICO COASTAI. 
5 

D EXTENT OF STRUCTURAL DAMAGE 
RRICANE CAMILLE .8.0007 

RRICANE CAMILLE ON THE LAND- 
HE URETONCHANDELUUU ISLAND 
E EASTERN PORTION OF THE LOWER 
.TA .8.0008 

IHE PHYSICAL AND GEOLOGICAL EF- 
PICAI. STORM AGNES ON I HE UPPER 
DAY AND SELECTED TRinUTARIES 


ILF COAST STRUCTURAL DAMAGE 
,OM HURRICANE CAMILLE, AUGUST 


IRRICANES OF THE UNITED .STATES 
)0I6 

SUBSIDENCE IN THE IIOUSTON-GAI.. 
TEXAS ...10.0001 

TORNADO • A CASE .STUDY - MISSOU- 


lADO - A SURVEY OF BUILDING 
I URBAN AREA • TEXAS ...12.0004 

)F TWO TORNADIC STORMS • AN 
NSSL DATA ON APRIL M), 1970 - 
l Y, OKLAHOMA ...12.0007 
ENCH MAPS .12.0008 
^ TENNESSEE (1916.1970) WITH 
D NOTABLE TORNADO DISASTER IN 
ATES (1880-1970) ...12.0009 

Y • PLAN FOR CALIFORNIA - THE NA- 
TUDE, AND COSTS OF GEOLOGIC 
D RECOMMENDATIONS FOR THEIR 
BHREV) ...16.0025 

RESEARCH ON NATURAL HAZARDS 


STERS - SOME EMPIRICAL AND 
'JSIDRRATIONS ...16.00.30 


GRANT TO DESIGN A REBUILDING PLAN FOR GUl.F- 
PORT. MISSISSIPPI, ro RtSrORE THF; DAMAGE OF 
HURRICANE CAMILLE. VOLUMES IV & V (ABBREV) 
. 8.0012 


Ctimniunicoitons 

A STUDY OF FORF-ST SERVICE 1 EI.ECOMMUNICA I IONS 
• VOLUME I - SUMMARY - MAIN STUDY RECOMMEN- 
DATIONS AND FINDIN<».S 5.0010 
ARIZONA 'EDDY* TORNADOES 12.0010 
A NAIIONWIDF. PROGRAM TO DEVELO)’ REGIONAL 
EMERGENCY .MEDICAL COMMUNICATIONS SYSTEMS 
. 16.0029 

EVALUATION OF EMFRGENCY CAl.l. SYSTEMS 
.16.0031 

NATIONAL SEARCH AND RESCUE. TELECOMMUNIC. A- 
I ION SYSTEM PLAN (PINSARS) 16.0032 
COMMUNICATIONS IN NATURAL DISAS3 ERS .16.0033 


Dehris Removal 

AVALANCHE STUDIE.S. 1971-1972 1.0001 

NORTH CASCADES HIGHWAY SR-21) AVALANCIIF. 
ATLAS -1.0002 

SEISMIC RISK . FDAA • WASHINGTON AND LTAH 
...3.0020 

MILTON .SOUTH. MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER. URBAN Rl-NEWAI. PROJECTS. 
PENNSYLVANIA -6.0027 

DOWNTOWN URBAN RENEWAL PROJECT, WIl.KES- 
BARRE, PENNSYLVANIA ...6.0028 

KINGSTON disaster URBAN RENEWAl. PROJECT, 
BOROUGH OF KINGSTON. LUZERNE COUN’TY, 
PENNSYLVANIA. HUD PROJECT NO R-6L')C ...6.0029 
DEBRIS CLEARING TIMES AFFECTING CRITICAL SUIT 
VIVAL ACTIONS .16.0026 


Emert'ency Protective Measures 

STUDY OF SEAWATER DESALTING AS EMERGENCY 
WA TER SUPPLY FOR NEW YORK CTI Y .2.0001 

REPORTS Ol- THE EARTHQUAKE TASK FORCES • 
RECOMMENDA TIONS OF THF LOS ANGELES COUN TY 
EARTHQUAKE COMMISSION . 3.0004 

REGIONAL CODE ENFORCEMENT • HANCOCK. HAR- 
RLSON AND JACKSON COUNTIES. MISSISSIPPI ...8.0010 

HURRICANE CELIA REDEVELOPMENT ...8.0015 

NATURAL DISASTERS OPERATIONS PLANNING FOR 
SLOWLY DEVELOPING DISASTHUS, VOLUME 1 
. .8.0017 


Essential Services 


Economic Assistance 

3pl RIVER COMPRF.HENSIVE BASIN 
ME V, APPENDIX I - FLOOD CONTROL. 


LOCK HAVEN URBAN RENEWAL PROJECT, LOCK 
HAVEN. PENNSYLVANIA ...6.0024 

MODEL CITIES ONE - URBAN RENEWAL. PROJECT. 
READING. PENNSYLVANIA .6.0025 
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DOCUMRNTF.D CASH HISTORIBS S.OOOI 

CUIBI-D FlRr ’I F.CHNOLOCY FOR THE SOUTHWEST 

.0002 

ilCAL CHARACTERISTICS OF CHAMISF. AS A WIL- 
AND l-UI-L ■ CAIJFOKNIA 5.000.1 

W'KATHER AND TIRE BEHAVIOR Al THE 1968 
NYON FIRE - CALIFORNIA . 5.0004 

-ES FOR FUEL-BREAKS IN THE SIERRA NEVADA 
<HD.CONIFRR TYPE . 5.0005 

;ST TTRE BEHAVIOR - CALIFORNIA .5.0006 
MANAGEMENT SYSTEMS .5.0007 

IRACT FOR PARTIAL SUPPORT OF THE COMMIT- 
1 ON l-IRE RESEARCH .5.0008 

•OY.MFNT OF AIR OPERATIONS IN THE FIRE SER- 
:i-S - PROCEEDINGS 01‘ A SY.MPOSIUM, HELD AT 
OONNE NATIONAL LABORATORY (ABDREV) 
0009 

LLOPMENT OF NEW AND IMPROVED FIRE CON- 
X MF.THODS FOR SOUTHERN FORESTS , 5.001 1 
GREAT OAKLAND. LOS ANGELES. AND SAN 
GO FIRES, .SEPTE.MQFR 22 TO 29. 1970 . S.0012 

CONTROL PLANNING AND EIRE PREVENTION IN 
NORTHEASTERN UNITED STATES , ,.5.0014 
ST FIRES IN MISSOURI .5.0015 

WEATHER & BEHAVIOR OI' THE LUTI.E SIOUX 
E • MINNESOTA .,,5.0016 

ARCH AND DEVELOPMENT OF FmE PREVEN TION 
.'HNOLOGY (FlUn PREVENTION! ...5.0017 

ICAL, CHEMICAL, AND PHYSIOLOGICAL PROPER- 
S OF FUELS RELATED TO FIRE PHENOMENA 
0016 

lODS FOR THE. PREVENTION AND CONTROL OF 
HTNING FIRES .,,5.0019 

HOI. AND USE OF HIRE PARTICULARLY IN WIL- 
iNESS. PARK, AND OTHER RECREATIONAL AREAS 
)020 

>DEL OF THE FORESTS OF GLACIER NATIONAL 
IK, MONTANA ...S.0Q21 

:t of prescribed burning on water yield 
) QUALITY FRO.M BRUSH INFESTED LANDS • 
:aS ...5.0022 

' FIRE SUPPRESSION 


Vliliiies 

RESPONSE OF POWER SYSTEMS TO THE SAN FERNAN- 
DO VALLF.Y EARTHQUAKE Ol- 9 FEBRUARY 1971 
3.0023 

IMPROVISING ELECTRIC POWER FROM INDUC.l ION 
GENERATORS DURING PROl.ONGED POWER OU- 
TAGF.S ,16.0027 

Coastal Zone Management 

See Hazard Reduction 
VulnerabUity Aiialyais 

Comniunications 

See Assistance - Public 
Restoration <&. Repair 

Construction Practices 

Sec Hazard Reduction 

Crisis Coun.scling 

See Assistance • Individual 

Crop Insurance 


See Assistance - Individual 

Damage Assessment & Analysis 

See Assistance * Public 
Economic Recovery 

Debris Removal 

See Assistance • Public 
Restoration <S Repair 

Disaster Insurance 

See Hazard Reduction 
Vulnerability Analysis 
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I.SASri-:K WABNINC} 

V AND RlZLAir.D PROPEUIIKS OF 
O THE DKTE-.RMINA HON Ol- Sl.AU 
ATION I 1042-EN 1.0004 

'J AND RELATED PROPERTIES OF 
O THE determination Of SLAB 
ATION .1.0005 

cncy Coninuiiiicaiions 

■ LOCAL STORMS OPRRAHONS 


OVED COMMUNICATIONS SYSIT.M 
ERGRNCY SERVICE DEPAR I MF.N l S 
OS ANGELES (ARBRLV) 16.0036 

ION OF GOVERNMENT AND NON- 
COMMUNICAT IONS RESOURCTiS 


Vorning Systems 

OIJAKE INFORMATION SERVICE 

'JGER RATING -5.0027 

lED I'OREST ^•|Rf: DETECTION 

OGY AS A MODERN TOOL. FOR 
TECTION ...5.0029 

F CENTERS OF COMBUSTION OF 
)NS BY THE METHOD FOR IK 
5.0030 

FOR FlRli WEATHER SERVICE IN 
...5.0031 

ATELLTI'E AND GROUND DATA IN 
rUDIES (ABUREV) ...5.0032 

)LOGIC DATA FOR SHORTTERM 
OODS ...6.0036 
7 OF JUNE 9. 1972 ...6.0056 
3N FORESIOMT .6.0057 
AND SPECIALIZED lORECA.STS 


NAIIONAL EAST COA.ST WINTER STOR.MS - OPI-RA- 
TIONS PLAN .12.0013 

NA TIONAL SEVERE LOCAL STORMS OPERA ! IONS 
PLAN 1974 12.0014 

MISSISSIPPI DELTA TORNADOES OF I HBRUARY 2l. 1971 
A REPORTTO THE ADMINISTRATOR 12.0015 

SUMMARY OF 1969 AND 1970 PUBLIC SEVERE IHUN- 
DKRSTORM AND TORNADO WATCHES WITHIN TUI- 
NATIONAL WEATHER SERVICE, EASTERN REGION 
-. 12.0020 

TORNAlXiF.S 12.0021 

OBSERVATIONS OF SEVERE STORMS ON 26 AND 2H 
APRIL 1971 .12.0022 

TSUNAMI RESEARCH 13.0004 

TSUNAMI RESEARCH 13.0005 

WAVE REPORIING PRCK:EDURES FOR TIDE OBSFiR- 
VERS IN THE TSUNAMI WARNING SY.STEM 13.0007 

TSUNAMI TRAVEL TIME CHARTS FOR USE IN THE TSU- 
NAMI WARNING SYSTEM REVISI-D 1971 EDITION 
. IJ.OOOK 

TSUNAMI SYSTI-IMS ENGINEERING - NEW MEXICO AND 
CALIFORNIA 13.0011 

.SATELLITE VOLCANO SURVEILLANCE • ALA.SKA, 
HAWAII AND WA.SIIINGTON 14.0002 

HAWAIIAN VOLCANO OBSERVATORY . .14.0004 

IMPROVED OUTDOOR Al.ERIING AND WARNING 
...16.00.39 

EMr:RGENCY EOUIPMENT STANDARDS 16.0042 
TF:DERAL plan for WEAIHER radars ...16.0046 

A DKiITAL SIMULA'IION of message TRAFFIC l•■OR 
natural DISASTER WARNING COMMUNICATIONS 
SA I ELLI I E ...16.0047 

DISASTER WARNING SATFT.LITE .STUDY .. 16.0048 


I'.VACUATION 

THE HOMEPORT .STORY - AN IMAGINARY CITY Gi;iS 
READY FOR A HURRICANE .8.0023 


, COLLECTION VIA GEO.STATIONA- 
0103 

PMENT - FLASH FLOOD ALARM 
-lAL PRECIPITATION NETWORKS 


h'mergcncy Routes & Plam 

EVACUATION OF COASTAL RESIDENTS DURING HUR- 
RICANES A PILOT STUDY FOR DADE COUNTY. 
FLORIDA ...8.0026 


)ATA COLLECTION SYSTEM IN THE 
VER BASIN ...6.0143 

.NE OPERATION Pl.AN . 8.0020 
:ANE OPERATIONS PLAN 1974 

THE DISASTER SURVEY TEAM ON 
ONES ...8.0022 


PROTliCTIVK Mi-ASURTS 


MEASUREMENT OF DYNAMIC CHARACTERISTICS OF 
SWITCHYARD EQUIPMENT 3.0046 

SPEWRELL BLUFF LAKE. FLINT RIVER, GEORGIA 
-.6.003.3 

FLOOD-FREQUENCY SYNTHESIS FOR S.MALI. STREAMS 
- ALABAMA ...6.0034 
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till HKl SHIANDSni I HE: fiOl-THWtSf 

S\\ C.OIK.ONKJ PASS. CAEIEORMA GFNF.RA!. PLAN 
IM HM( Al Rl PORI 6.«042 

IICK)E)S I ROM SSfAl I- DRAINAGL ARI'AS IN CAI.IFOR- 
M\ 6.»HI43 

SOI IH COASEAI, IIASIN PRFCIP1 1 ATION PRrOUENCY - 
\ RECirOSAI ANALYSIS OL DEP IH-DL'RATION 
LRiOlESCA 01 SHORIDI'RAIION PRECEPITATION 
lS{\ll|ORMA 6.0044 

DR \[\ \(.E ANf) E l OOE) CONTROL DACKGROUND AND 
POl |( A Sll l)V SAN DIE'.GO 6.0046 

iSlllAl W AlLR. SE-WERA(iH AND l-I.OOD 6.0047 

EKRH) IRHJCE SCV IN E REIAN AREAS. COLORAIK) 
6 IRI4S 

\ SUDA OE IHEi OPllMAL MIX OF PRIVATE AND 
PL HI 1C \( MON EOK LOCAL AND REGIONAL WATER 
C ONSl KVATION 6.00S1 

RKillAHON OF GREAE E.AKES WATER LEVEI.S RE- 
PORI TO IHF. INTER.S'ATIONAL JOINT COMMISSION 
BY THE- IMERNATIONAL GREAT LAKES E-EVHLS 
HOARD 6.0052 

(EIE:NA RISER LAKES PROJECT, ALASKA • PRORLr;.M.S 
RELATING TO CHANNEL DEVELOPMENT. EROSION. 
A Hank & l.E\ EE PROTECI ION 6.0053 

JACKSON HOLE ELOOD CONTROL PROJECT ,6.0054 

HLRRICANE CREEK WATERSHED PROJECT. 
m'MPHKEYS AND DICK.SON COUNTIES. TENNE.SSEE 
6.00.<S 

INAFSriCiATION AND ANALYSIS Of- FLOODS FROM 
.SMAl.l. DRAINAGE AREAS IN OHIO 6.0059 


INFLOW HYDROGRAPM STLJOY ■ WYOMING . 6.0060 

PROCIHAM FOR HYDROLOGIC INVESTIGATION OF 
SMALL DRAlSAGt AREAS IN TEXAS .. 6.0061 

FLOW RF.GLM.ATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSTREAM TO 
WF.SrHOPE. NORTH DAKOTA .6.0062 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
AREAS. IDAHO . 6.0063 

COLLECTION AND ANALYSIS OF STREAM FLOW AND 
REI..ATF.D HYDRAULIC DATA FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS • IOWA . ,6.0064 

FL(X)D FREOUKNCY IN S.MALL DRAINAGE AREAS • 
MISSISSIPPI 6.0065 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KlSSlM.MFzE RIVER BASIN • 
FLORIDA . 6.0066 


HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) .6.0067 


RESPONSE OF WATFR LEVELS TO F'LOOD CONTRO 
OPERATIONS IN SOUTHEASTERN FLORIDA .6.0068 

HYDROLOGIC BASE FOR WATER MANAGEMENT DAD 
COUNTY. FLORIDA 6.0069 

STUDIFIS OF THE RED ALGAE IN BISCaYNE BA 
6.0070 


FI OOP HYDROLOGY AND URBAN WAT ER RESOURCES 
OF THE ISLAND OF OAHU. HAWAII ...6.0077 

INSTANTANEOUS UNIT' HYDROORAPH ANALYSIS OF 
HAWAIIAN SMALL WATERSHEDS ...6.0078 
A METHODOLOGY STUDY TO DEVELOP EVAl.UATiOX 
CRITERIA FOR WILD AND SCENIC RIVER.S - REPORT 
ON FLOOD CONTROL SUBPROJECT - IDAHO ...6.0080 

DEVELOPMENT OF A FLOOD AND POLI.UITON CON- 
TROL PLAN FOR THE CHICAGOLAND AREA • COM 
PUTER SIMULATION PRfXTRAMS ...6.0083 

BACKGROUND SURVEY - SURFACE DRAINAGE PRO- 
GRAM. MADISON. ST CLAIR, MONROF. AND RAN- 
DOLPH COUNT IES. ILLINOIS 6.0084 
LABOR-ATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCTURES . 6.0085 

OAKI.EY-SANGAMON REMOTE SENSING ENVIRONMEN. 
TAL RESEARCH PROGRAM • ILLINOIS , 6.0086 

DRAINAGE AND FLOOD CONTROL PLAN - MARIO.N 
COUNTY, INDIANA SEPTEMBER 1970 ...6,0087 
STREAMFLOW CHARACTERISTICS, KANSAS ...6,0090 
FLOOD INVESTIGATIONS - HIGHWAY COMMISSION 
KANSAS . 6.0091 

STREAMFLOW PATTERNS WATERSHED CHARAC- 
TERISTICS THROUGH USE OF OPSET • A SELF 
CALIRRATINO VERSION OF STANFORD WATERSHED 
MOOEL(ABBREV) , 6.0092 
FLOOD FREOUENCY STUDY - KENTUCKY ...6.0093 
RED RIVER EMERGENCY DANK PROTECTION. LOUI- 
SIANA. ARKANSAS. AND TEXAS .6.0100 
THE IMPLICATIONS OF THE NET FISCAL BENEFITS 
CRITERION FOR COST SHARING IN FLOOD CONTROL 
PROJECTS . 6.0)01 

FLOODS FROM SMALL DRAINAGE AREAS • MARYLAND 

. 6 . 0)02 

FLOOD PROOFING DECISIONS UNDER UNCERTAINTY • 
AN APPLICATION TO THE CONNECTICUT RIVER 
BASIN .. 6.0105 

FORECASTING RAINFALL AND SNOWMELT FLOODS ON 
UPPER MIDWESTERN WATERSHEDS ...6.0113 
SPECIAL FLOOD REPORTS • MISSISSIPPI ...6.0115 
ANSONIA-DERBY LOCAL PROTECTION PROJECT, NAU- 
GATUCK AND HOUSATONIC RIVERS, CONNECFICUT • 
HYDRAULIC MODEL INVESTIGATION ,..6.0118 

FLOOD CONTROL IN THE LOWER MISSISSIPPI RIVER 
VALLEY . .6.0121 

OPTIMIZATION OF OPERATION OF A SYSTEM OF 
FLOOD CONTROL RESERVOIRS ...6.0123 
FLOOD W'AVES FROM A CONTROLLED BREACHED 
0AM . 6.0124 

DEVELOPMENT OF AN OPERATIONS MODEL FOR MON- 
TANA'S WATER RESOURCES. MIDDLE CREEK RESER- 
VOIR OPERATION ...6.0126 
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Lii^inecriufi A Conxiruciion 

AVAl.ANCHRS ON THK NORTH CASCADES MIOIIWAY 
(SR-2()) ■ SUMMARY Rl'PORI' 1.0006 
CENTRAL l••|.ORIDA SMl-DJNO PROJECT . 2.(»003 


L comprehensive multi-purpose water 

ICES PLANNING STUDIES IN NEW YORK 

.-STEMS ANALYSIS IN THE UEVELOPMEN T OF 
RESOURCES MANAOE.MENT PLANS FOR NEW 
TATE • ADDENDUM .. 6.0131 
IJATION OF URBAN F'LOOD PLAINS . 6.0132 
ELATED ENVIRONMENTAL SERVICES ...6.0133 

vlLT.TISPECTRAL PHOTOGRAPHY IN WATER 
ICE PLANNING AND MANAGEMENT IN 
CAROLINA 6.0137 

IDE AND FREQUENCY OF FLOOD 
RGBS FROM SMALL DRAINAGE BASINS. EF- 
OF DRAINAGE BASIN CHARACTERISTICS - 
DAKOTA ...6.0138 

3E Ft.OOD FREQUENCY REPORT 
DMA ...6.0139 

LAKE, BIG HILL CREEK, KANSAS ...6.0141 
KH, BIRCH CREEK. OKLAHOMA . 6.0142 
ANTECHDEN L PRECIPITATION INDICES FOR 
EASTERN WATERSHEDS ...6.0144 

£RIES FOR GAGED PENNSYLVANIA STREAMS 


IVESTIGATIONS • TENNESSEE ...6.0147 

FLOOD ROUTING USING STOCHASTIC 
lie PROGRAMMING ...6.0150 
.TE SOLUTIONS TO WATER RliSOURCE 
DPMENT-A CASE STUDY • TEXAS ...6.0151 
G THE TOTAL HYDROLOGIC-SOCIOI.OGIC 
;YSTEM OF URBAN AREAS • PHASli (II ...6.0153 
AND POTENTIAL MULTIPLE USES OF CANAL 
IS • PHASE ( ...6.0154 

lAM FOR METROPOLITAN WATER MANAGE- 
.6.0243 

: OF GRASSES FOR DUNE STABILIZATION 
THE GULF COAST WITH INITIAL EMPHASIS 
: TEXAS COAST ...8.0049 

OF LAND SUBSIDENCE DUE TO GROUND- 
WITHDRAWAL IN MISSISSIPPI ...lO.OOOH 

INC QUANTITATIVE GROUND-WATER STU- 
THE HOUSTON DISTRICF .. 10.0013 

IDIFICATION OF GREAT LAKES WINTER 
S ...11.0003 

- EVALUATION OF CLOUD .SEEDING 
IQUES FOR MODIFYING OROGRAPHIC SNOW- 
THE CASCADE PROJECT ...1 1.0007 

AL ANALYSIS OF TORNADO WIND LOADS ON 
'JOS - TEXAS ...12.0019 

PECIES AS WILDLIFE COVER AND EROSION 
OL ON ’MUDFLATS' IN IOWA’S LARGE RESER- 
mEMS ...15.0008 

5EOLOOY PLAN FOR CALIFORNIA - THE NA- 
MAGNITUDE, & COSTS OF GEOLOGIC 


STUDIES OF URBAN EFIECIS ON RAINFALL AND 
SEVERE WFIAI HI-R 2.0004 


OKLAHOMA DROUGHT RELIEF OPERAIIONAL PRO- 
GRAM (ODROP) .2.0006 


STUDIF.S OF GROUND MOI IONS IN L(K AL 
EAR I HOUAKES ...3.0028 

UARTHOUAKE RESPONSE OF (IRAVU Y DAMS INCLUD- 
ING RESERVOIR INTEUAC I ION . 3.0029 


ENI;RGY ABSORPIION CHARACriiRI.SriC.’S OI- SIRUC- 
TURAL SYSFEMS SUBJECFF-D TO EARllKJUAKi: EX- 
cn A I ION ...3.0032 


EARTHQUAKE ANALYSIS OF STRUC TUIU-FOUNDA- 
TION SYSTEMS 3.0036 


Ml;A.SUREMENrS OF DYNAMIC CHARAC TERIS'I ICS OF 
MULTISTORY BUII-DINGS IN CALIFORNIA ...1.0040 


DYNAMICS OF BUILDING - SOIL INTERACTION ...3.0043 


DYNAMIC ANALYSIS OF COUPLED SHEAR WALLS AND 
SANDWICH BEAMS 3.0045 

COMPARISONS OF SELSMIC ANAl.YSES OF’ TWO IDENTI- 
CAL STRUCTURES BASED ON SEISMOGRAMS FROM 
THE SAN FERNANDO EARTHQUAKE (ABBREV) 
...3.0048 

TETON DAM SEISMICITY - IDAHO .3.0050 


JOINT FEDERAL-STATE CUMULUS Sl-IUJING PROGRAM 
FOR MITIGATION OF 1971 SOU I II FLORIDA 
DROUCmi .2.0005 


HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
2.0007 


EARTHOUAKIi ANALYSES OF MULTISTORY BUILDINGS 
INCLUDING rOlINDA ITON INTERACTTON ...3.0030 

EARTHOUAKF RESPONSF. OF CONC’IU-TF. C-RAVUY 
DAMS 3.0031 


.STOCHASTIC INELASTIC Rl-SPONSl- OF’ OFFSHORI: 
TOWERS TO STRONG MOTION F:ARTTI0UAK!:S 
-3.00.33 

EARTHOUAKE RESPONSE OF AXISYMMIHRIC TOWER 
ST RUCTURES .SURROUNDIT) BY WA IT-R ...3.0034 

SHAKE • A COMPUTER PROGRAM FOR EARTHOUAKE 
RESPON.SE ANALY.SIS OF HORIZONT ALLY I.AYE.RED 
SIT ES . 3.0035 


E.ARTHOUAKE STABILITY 01' RF.INFORCED I-ARTH 
STRUCrURF^ . 3.0037 

IMPACT VIBRATION DAMPERS IN A SEISMIC DESIGN 
.3.0038 


EARTHOUAKE RESPONSE OF BUII.DING-FOUNDAT TON 
SY.STEMS .3.0041 

NATIONAL INFORMATION SERVICl- FOR EARTHOUAKE 
ENGINEERING, SAN FERNANDO DATA PROCESSING 
...3.0042 
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IMl-RVl. DL.SION [.OADS K)R 
■{\krMtjl HFSISlANrSTRLCriRES 3.005K 
M KMli lUSKiNOF low RISL Bl'Il. DINGS J-OOS*) 
sHI \H MODI I I S AND DAMPING IN SOILS • MEASURE- 
Ml M AM) PARAMI H R KKFFCTS 3.1)060 
Ml! lORMlI AriON AND r\PFRIMtN3AI. VERIFICA- 
1H)N OF M Aini MAriCAl MODELS FOR PREDICTING 
DASAMU RISPONSi: OF MUI.IISTORY Bl'ILDlNGS 
.'1)061 

SlNsMDin ANAI.VSKS AND GRAPHICAL METHOD 
fUH PKHIMINARA SOLLIIONS 3.0062 

l)AMA(.| PkOBMm.in MAIRICES FOR PROTOTYPE 
m UDISI.S .A.006.A 


rain'fai.l-runoff relations on urban and 

RURAL ARKA.S . 6.01 12 
bridge SITE INVESTIGATIONS 6.0114 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC- 
TION, CHAGRIN RIVER, EASTLAKF., OHIO • HYDRAU- 
LIC MODEL INVESTIGATION .6.0116 

DISCHARGE CHARACTERISTICS OF HURRICANE RARRl. 
ER. EAST PASSAGE OF NARRAGANSF.IT BAY. RHODE 
LSLAND - HYDRAULIC MODEL INVESTIGATION 

. 6.0117 

FLOOD-CONI ROI. PROJECT HOOSIC RIVER, NORTH 
ADAMS MASSACHUSE'rrS . 6.0120 

SPILLWAY DE.SIGN FLOOD.S FOR .SMALL DAMS IN 
RURAL MISSOURI ...6.0122 


S' MMMIY OF MEIHODOLOGY AND PILOT APPLICA- 
nON 3.0064 

SIHUri.kM .MODEL TESTS OF EARTHQUAKE EF- 
FFtrsiFS(U7| 3.006S 

F \R1H01 AkE RESIST A.NCF. OF FARTH AND ROCKFILL 

Dams ,vfl066 

sr\Hllin -WD DYNAMIC RESPONSE OF COOLING 
TOWERS .V006H 


REOIOS-M. E.AKrHQUAKE RISK STUDY, TECHNICAL RE- 
PORT 3.0069 


INH 1 FSCF OF NEGATIVE PORE PRESSURE OEVELOP- 
MFNT IN EXPANSIVE CLAYS ON OA.MACE TO MILI- 
TARY FACILITIES (ABnRF.V) 4.0002 

RF.MFW OF LITERATURE ON EXPAN.SIVE CLAY SOILS 
4.000.1 

STABILIZ.ATIOS OF EXPANSIVE CLAYS AND SHALES 
4.U007 

HYDROLOGIC ENGINEERING METHODS FOR WATER 
RIiSOURCF.S DEVELOPMENT • I'OLUMF: I - REOUIRE- 
MF.MS ANDGENERAI. PROCEDURES ...6.0037 

ANALYSIS OF COAL REFUSE DAM FAILURE MIDDLE 
FORK BUFFALO CREEK, SAUNDERS. WEST VIRGINIA - 
VOI.L.MF; 11. APPENDICES . 6.0040 

PEAK DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO 6.0049 

I l.fX)D PROTFX- TION AT CULVERT OUl LETS ,6.0050 

FLOOD FLOWS FRO.M S.MaLL DRAINAGE AREAS 
6.0058 


ORANGL. SEMINOLE. OSCEOLA COUNTIES - WATI 
management 6.0072 

' '’WATERSHED MODELS 

6 0074^ regions OF GEORG 


FOR S.MALL AREAS 


IDAHO 


^'uNOIS OASINS IN 


APPLICATION OF HYDROLOGIC AND HYDRAULIC 
RESF.ARCH TO CULVERT SELECTION IN MONTANA • 
VOLUME. I - REPORT .. 6.012.5 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM. .NORTH CAROLINA ..6.0134 

EFFECrrS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH CAROLINA .6.0135 

F.FFECTS OF URBANIZATION ON FLOODS AT LENOIR, 
NORTH CAROLINA .6.0136 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL wat ersheds IN OKLAHOMA ...6.0140 

FLOOD PREDICTION METHODS FOR F’FiNNSYI.VaNIA 
HIGHWAY CROSSINGS ...6.0145 

COMPREHENSIVE PLAN. CITY OF HAMII.TON. TEXAS 

6.0 1 4K 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS . 6.0149 

PORT ARTHUR HURRICANE FLOOD PROTECTION. 
PORT ARTHUR AND VICINITY. TEXAS .„6.()152 

REVIEW EMERGFiNCY RELIEF FILES AND SURVEY THE 
TREND OF BRIDGE I.OSSES DURING STORM CONDI- 
TION.S . 6.0155 

RUNOFF SIMULATION .. 6,0156 

GRAND ISLE, LOUISIANA. AND VICINITY HURRICANF. 
PROTECTION ASSOCIATED WATER FEATURE, BAYOU 
LAFOURCHE - LOUISIANA (ABBRF.V) ...H.0030 

NEW ORLEANS TO VENICE. LOUISIANA, HURRICANE 
PROTECTION ...8.0031 

LAKE PONTCHARTRAIN. LOUISIANA AND VICINITY 
hurricane PROTECTION PROJECT .. .8.0032 

HURRICANF. PROTECTION PROJECl, STRATFORD. CON- 
NECTICUT ..8.0034 

OPERATION AND MAINTENANCE OF NEW BEDFORD 
HURRICANE BARRIER, MASSACHUSETTS ...8.0035 

OPERATION AND MAINTENANCE OF NEW BEDFORD 
HURRICANE BARRIER. NEW BEDFORD, MAS- 
SACHUSETTS .,,8.0036 

new LONDON HURRICANE PROTECTION PROJECT. 
new LONDON. CONNECTICUT ...8.0037 
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HAY HURRICANE SURGE SlUDY • BAR- 
1 HURRICANE SURGE HHIGH'IS • HYDRAU- 
■L INVESTIGATION H.0040 

SURGE CONDI I IONS AKTKR PROPOSED EX- 
OP MON'IHREY HARBOR, MONIHREY, 
'JIA • HYDRAULIC MODEL INVESTIGATION 


D SURGE ACTION. MONII-REY HARBOR, 
:Y. CALIFORNIA • MODEL INVES TIGA I ION 


• CHARACTERISTICS OF HURRICANE BAR- 
WARHHAM-MARION. MASSACHUSE ITS 
-1C MODEL INVES TIGATION . 8,004.1 


MONTANA .9.0021 

LANDSLIDE STUDIES IN SOUTH DAKOTA - REPORT 
NO. I - LOC'ATION OF AREAS WI TH HIGH LANDSI.IDI- 
PO'I ENTIAL IN THE PIERRE SHALE . 9.0022 

A SUUVF.Y or LARIH SLOPE TAILLIRKS AND REMEDI- 
AL MEASURES IN lEiXAS 9.002.1 

COAL MINE nr.EORMA 1 ION STUDIES, SOMERSET, 
COLORADO . 10.0004 

DEVl-l-OP MF.THODS l-OR PRI-DIC'TINC THI- COM- 
PONENTS OE GROUND MOVE.MlvNT ABOVE MINE 
WORKINGS lO.OftOS 

MIC*ROSI-:iSMIC DETE;RMINA'I ION oi- cOai. mine 
ENTRY SIABILnY .10.0006 


N BAY HURRICANE SURGE - REPORT I • EE- 
F PROPOSED BARRIERS ON HURRICANE 
EIGHTS (ABBREV) .8.004.S 

N BAY HURRICANE SURGE - REPORI (2) EF- 
r PROPOSED BARRIERS ON TIDES. CUR- 
ALINITIES, AND DYE DISPERSION (ABBREV) 


»N OF NARRAGANSETT BAY FROM HUR- 
URGES ...8.0047 

IN LAKE PONTCHARTRAIN. LA,, OF HUR- 
lUROF- CONTROL S TRUCTURES AND MISSIS- 
ER-GULF OUTLET CHANNEL . 8.0048 


ROCK MECHANICS STUDY OE SHORTWAI.I. MINING • 
KENIUCKY . 10.0007 

DETECTION OE SUHSUREACI- OPENINGS - INDIANA. 
MISSOURI .10.0009 

.STUDY OI- GROUND SHOCK INDUT'ED LIOUEI'ACT ION 
AS A MECHANISM FOR l AlLURE OF MILI TARY IN- 
STAI.I.ATIONS 10.0010 

LAND-SURFACE SUBSIDENCE. BAYTOWN AREA. TliXAS 

10.00)1 

EAND-SURrACE SUBSIDENCE. TEXAS CITY AND 
SF.ABROOK AREAS. TEXAS 10.0012 


GEOLOGIC FRAMEWORK - SAN ANDREAS 

:ai.ifornia ... 9.0001 

SLOPE STABILITY STUDIES • CALIFORNIA 
NSYLVANIA .,,9.0002 
ION OF DEBRIS FLOWS 9973-EN ...9.0003 

IK REINFORCEMENT TECHNIOUHS - LOS AN- 
^EA ..,9.0005 

.E ROCK NOISE (SARN) AS A MEASURE. OF 
ABILITY, CALIFORNIA ...9.0006 

OPE PROTECTION FOR F.ARTH DAMS ■ A 
DF PRACTICES AND PROCEDURES . 9.0008 

OF SLOPE FAILURE PLANES ...9.0009 
LENGTH OF FINE-GRAINED SOILS - WH.ST 
EW YORK ...9.0010 
NO GEOLOGY - ILLINOIS ...9.0011 


DITI-R.MINATION of snow l-ENCI-; DESIGN CRTIERIA. 
AND DI-.VF.LOI’MENF OI A HANDBOOK TOR SNOW 
CONTROL 11.0008 

WIND-INDUCED MOTION AND HUMAN DISCOMFORT IN 
TALL BUILDINGS ...12.0018 

FREOUENCn-S OF CREST HEIGH TS FOR RANDOM COM- 
BINATIONS OI- ASTRONOMICAL TIDl-S AND TSU- 
NAMIS RECORDED AT CRE.SCKNT CITY, CALIFORNIA 
. 1 . 1.0001 

GENERAL RI-VIEW OF THE SEISMIC HAZARD TO 
SI-LI-CTED U.S NAVY INS TAl.LATIONS 13.0002 

■TRANS-AI.ASKA PIPELINF: - SUPPI.EMF.NTAI. EXHIBITS 
AND TESTIMONY • VOLUME V .1.1,0006 

STABILITY OE RUBBLE-MOUND TSUNAMI BARRU-R 
MII.O HARBOR. HAWAII HYDRAULIC MODEL. IN- 
VESIIGATION 13.0009 


lAIN-TIME BEHAVIOR OF SOU. AND ROCK 
RIAXIAL CONDITIONS ...9.0012 
IRAINAOK FROM IN-PLACE FILLS TO 
■ OR HALT FILL ...9.0013 


STF.ADY-I-T.OW STAIUl.TTY lESTS OF NAVIGATION 
OPENING STRUCTURES. HILO HARBOR. TSUNAMI 
BARRIER, MILO. HAWAII - HYDRAULIC MODEL IN- 
VESTIGATION .13.0010 


TION OF LANDSLIDES ON HIGHWAYS 


iS - KENTUCKY ...9.0015 

ABILITY OF CUTS IN ONTONAGON CLAY 


ILITY IN RIDGE ROUTE LANDSLIDES. GOR- 
LIFORNIA ...9.0017 

TION OF RED RIVER VALLEY GEOLOGY - 
ON STRUCTURE DESIGN AND PER- 
CE ...9.0018 


COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
.15.0001 

CONCRETE BLOCK REVETMENT NEAR BENEDICT, 
MARYLAND .15.0004 

KENNEDY SPACE CENTER OCEAN BEACH EROSION - 
FLORIDA ...15.0005 

UAL HARBOUR. FLORIDA PARTIAL BEACH RESTORA- 
TION, BEACH EROSION CONTROL AND HURRICANE 
PROTECTION PROJECT. DADE COUNTY, FLORID/' 
.15.0006 
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jt( |[ 0 \ I'KnjhCI, DE.l.AWARF. 15.0010 

»f ACM VimiJNJA HHACH liROSlON CON- 
iHOl ASDjaRRlCASE-PROTLCIION 15.0011 

I SAIROSMI-.NIAL HAZARDS AND THtlR 
HM AIlONSMIl'S 10 PLANNING. I.OCATION AND 
1)1 SKA Ol IKASSPORTATION FAClLlilFS 1 A .0035 

MIMMI/INO DAMAGK TO RI.IINFRIFS FROM NUCLFAR 
\I [ U K, NMIRAI ASDOIHHR DISASTLRS 16.0044 

Piihlii Ptiiiculion 

HKi J'RKFSIlON - CALIfORNIA 5.0025 


Disaster Warning 


Economic Assistance 

Sft- IvutKiiict,' • Public 
hiuuiifuic Rt'ctivery 

Economic Recovery 

V*’ • Public 


Emergency Communications 

Setf Dnuu^r \Utif(iui<m 
l)niiucr Il'or/iiVi^ 

Emergency Protective Measures 

•Se'e' Asfuhjnce ■ Public 
Hetiiiroiioii <5 Heffair 

Emergency Routes & Plans 

See Disaster Miii^aiiott 
E^uiuaiiun 


Engineering & Construction 

See Disaster Miiigaiiim 
P^uteitne .Measures 


Essential Services 

SVf Assisitiiice • Public 


Fire Suppression 

See Assistance - Public 
Restoration tfe Kefxiir 

Flood Plain Management 

See Hazard Reduction 
Vulnerability Analysis 

Forecasting and Prediction 

See Hazard Reduction 
Vulnerability Analysis 


Geophysical Modification 

See Hazard 

Vulnerability Analysis 


Hazard Delineation 

Sec Hazard Reduction 
VHlnerability Analysis 

Hazard Reduction 


Construction Practicls 

STIFFNESS DEORADAIION OF REINFORCED CONCRETE 
MEMBERS SUBJECTED TO CYCLIC FLEXURAL MO- 
MENTS -3.0073 

EXPERIMENTAL INVESTIGATION INTO THE SEISMIC 
BEHAVIOR OF CRmCAL REGIONS OF REINFORCED 
CONCRETE COMPONENTS AS INFLUENCED BY MO- 
MENT AND SHEAR ...3.0076 

ADAP • A COMPUTER PROGRAM FOR STATIC AND 
DYNAMIC .ANALYSIS OF ARCH DAMS .3.0077 

NONLINEAR ANALYSIS OF REINFORCED CONCRETE 
FRAMES AND PANELS ...3.0078 

GENERAL PURPOSE COMPUTER PROGRAM l-OR IN- 
ELASTIC DYNAMIC RESPONSE OF PLANE STRUC- 
TURES ...3.0079 

CONSTITUTIVE MODELS FOR CYCLIC PLASTIC DEFOR- 
MATION OF ENGINEERING MATERIALS ...3.0081 

INELASTIC BEHAVIOR OF STF.EL BEAM-TO-COLUMN 
SUBASSEMBLACiES ...3.0082 


.VI ft 


DU OP THRPt: RPINFORCHD CONCRPTF, 
^AL MKMHHRS WITH HIGH SHFAR 


SHISMiC RESISTANCF OF CONCRF.TF. SLAB lO COLUMN 
AND WALL CONNECTIONS .3.0282 


NG OF FULL-SIZE CONNIPTIONS 

VIOR OF A HIGH-RISK DIAGONALLY 
. BUILDING ..3.0091 

HH SLIDES IN THE SAN FERNANDO 
THE EARTHOUAKK OF FEBRUARY 9, 

NVESTIGATION.S OP THE SEISMIC 
LONG MULTIPLE SPAN HIGHWAY 
98 

ARTHOUAKE ANALYSIS OF THREK- 
FRAMF- AND SHEAR WALL BUILDINGS 


MG AND EARTHQUAKE RESPONSE OI- 
OS ...3.0141 

nON OF A 22-STORY STEIiL FRAME 
144 

PHE EARTHQUAKE RESPONSE OF A 
TEEL FRAME BUILDING DURING THE 
0 EARTHQUAKE ...3.0148 
NERGY AB.SORnF.R ...3.0152 
KISTINO MASONRY WALLS .. 3.0189 

iST ON A rWO-STORY HOUSE SUH- 
TERAL LOAD ...3,0195 

)R RETROPTITING EXISTING BRIDGE 
rO REDUCE THE SUSCEPTlUlI.ri Y TO 
DAMAGE ...3.0204 

RELATIONSHIPS OP REINFORCING 
FED TO LARGE STRAIN REVERSALS 


VO-DIMENSIONAI. EARTHQUAKE MO- 
RFJNFORCED CONCRETE COLUMN 


ENERGY-DISSIPATION OF REINFORCED 
AMES SUBJECTED TO Sl'RONG DASH 
210 

FFECTS ON REINFORCED CONCRETE 
0211 

• STRUCTURAL DAMAGE CAUSED IJY 
TOWARD THE DEVELOPMENT OF 
RESISTANT DESIGN (ABBRHV) ...3.0212 

'H DECAY IN REINFORCED CONCRETE 
IBJECTED TO LARGE DEFLECTION 
1.0214 

ANALYSIS OF ELASTO-PLASTIC STRUC- 

OF FATIGUE FAILURE UNDER 

LOADS ...3.0251 

CTURAL SYSTEMS ...3.0253 

WIOR OF BILINEAR STRUCTURAL 

155 


Model Huildinfi Codes 

ELEMENTS OF DYNAMIC-INELASTIC DESIGN CODE 
....V0154 

ENG AriEILSHOCK STUDIES • CALIFORNIA . 3.0159 

BUILDING PRACTICES FOR DIASTER MITIGATION 
. 3.0188 

DESIGN. STUNG, AND CONSTRUCTION OF LOW-COST 
HOUSING AND COMMUNITY BUILDINGS TO BETFER 
WITHSTAND EARTHQUAKES AND WINDSTORMS 
.3.0191 

BUILDING PRACTICES FOR DISASTER MHIGATION 
.3.0192 

EARTHQUAKE DESIGN FOR MASONRY .S TRUC.TURES 
.3.0193 

EARTHQUAKE RESISTANT DESIGN REQUIREMENTS 
FOR VA HOSPITAL l ACILITlES . 3.0201 
SEISMIC BEHAVIOR OF FRAMED TUBES 3.0207 
PROBABILISTIC METHODS IN CIVIL ENGINEERING 
...3.0208 

METHODOLOGY AND PILOT APPLICAT ION .. 3.0230 
SEISMIC DESIGN OF BUILDING STRUCTURES ...3.0254 
EARTHQUAKE RISK EVALUATION - CRITTENDEN 
COUNTY. ARKANSAS. DESOTO COUNTY. MISSISSIPPI, 
AND SHELBY COUNTY. T ENNESSEE ...3.0269 

BUILDING STANDARDS AND THE EARTHQUAKE 
HAZARD FOR THE PUGET SOUND BASIN . 3.0281 
FLOOD-PROOFING RGCUI.AMON.S . 6.0358 
HURRICANE CAMILLE • AUGUST 1969 . 8.0074 
HURRICANE EFFECTS ON PORI FACILIT IES ..8.0076 

WIND AND SURGE DAMAGE DUE ‘TO HURRICANE 
CAMILLE ...8.0078 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
.STUDY FOR THE CITY OF GLENDORA, CALIFORNIA 
.9.0026 

FREQUENCY AND INTENSITY OF FREEZING 
RAIN/DRIZZLE IN OHIO .11.0009 
SEISMIC HAZARDS AND LAND-USE PLANNING ...16.0074 

Standards 

EART HQUAKE SAFETY OF SCHOOL BUILDINGS ...3.0075 

OPTIMUM DESIGN OF EARTHOUAKE-Rl-SISTANT 
SHEAR BUILDINGS .3.0090 

RECOMMENDATIONS DEVELOPED FROM REPORTS OF 
THE EARTHQUAKE COMMISSION AND EARTHQUAKE 
TASK FORCES - SAN FERNANDO EARTHQUAKE 
(AIJHREV) ...3.0101 

APPLICATION OF DECISION THEORY IN STRUCTURAL 
DESIGN FOR RESISTANCE TO LOADINGS GENERATED 
BY EARTHQUAKE PHENOMENA .3.0136 
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fARTM AND R(X:KFtLL DAM DESIGN PRACTICES 
J.0I7I 

SEISMIC DESIGN FOR BUILDINGS ...3.0187 

INELASTIC RESPONSE OF BUILDINGS AND STRUC- 
TURAL RKSTOR.ATION ...3.0190 

DESIGN CRITERIA FOR MASONRY ...3.0194 

PROrECTION OF TRANSPORTATION FACILITIES 
ACiAINST EARTHQUAKES . 3.0199 

earthquake EFFECTS ON STRUCTURES ...3.0203 
SEISMIC RESEARCH ...3.0225 

design OF PIPING 
SUTEMS AND COMPONENTS ...3.0265 

bu,..™n« practices for disaster mitioation 


Subdivision Regulations 

'1P==S 

Land Use and Development 

Ts.'s.r.sr,s^^ 

RESpS^i^ALYSES^.'^i^Mge^ DYNAMIC 

CALIFORNIA ...3.012, AND VICINITY. 


oiiviuLAiiUfN MODEL FOR FLOnn di .,. 
development - PART II - MODF, 

AND APPLICATIONS ...6.0173 DESCRIPTION 

PLAN FORMULATION AND EVALUATION IN MI ii ttdi r 
PURPOSE WATER RESOURCE PROJEcT 
FRAMEWORK FOR REGIONAL PLANNING "bbrev'I 

RECOMMENDED REGIONAL PLAN FOR SPU/roA^r 

..S'' ora,J,°aL^.‘^S^^^ 

NUTWOOD WATERSHED. ILLINOIS .. 6.0199 

lSfE.NM^R^ASKT°^.„.l'^''™^'°" “HA. 

OHIO RIVER BASIN SURVEY, MAIN REPODt » 

?HAfRMlN." U 

(ABBREV) ...6,0228 RESOURCES COUNCIL 

•si^f?sso'c.,;zsa 

" hvdE o^an^Sr^^anTatersIt^^^^^ 

.MM2 simulation model 

"rssKTS's-” . 

ILUNas^^.eloMO^ STEPHENSON COUNTY, 

™w\?SDT.s^rTo°" - 

PLlfw SsT..,™" 

“basik Seramec w^Ek, mSur'^'IS'” 

.6!'o3m°°'' AREAS - NEW JERSEY 

NE\V YOlS'sTATE^'Ss* ™‘-'^MBIA COUNTY, 

URBAN RUNOFF ...6.0339 

RESOURCE?OF^oLrHljM^ LAND 

-.6.0350 KLAHOMA - REGION EIGHT - 1971 

*^'^°'uRcesVo"1atomT.,.6.mm 

MENT^PLAn™',0363 ^°MPREHENSIVE DEVELOP- 
“^.^368“''® '^^■^ERSHED project - TENNESSEE 

LA^TCxL''me™poutan A^ DAL. 

- PHASE 2 - SUMMA- 
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R PLAIN. PART t • NORTH CI-NTRAL - 
0012 

IROSION OF SOILS 15.0012 
,TAL PLANNING AND OKOl.OGY 
IGS OF VHF. SYMPOSIUM ON ENGINLCR- 
OGY IN THE URBAN ENVIRONMENT 


NVIRONMENTAL MAPS FOR LAND-USE 

CALIFORNIA .16.0055 

£R1NG RESEARCH - CALIFORNIA 16.0056 

:SIGN.|‘J71 - SAN FRANCISCO BAY REGION 
ENT AND RESOURCES PLANNING STUDY 


l.and Use Practices 

STIC EARIHQUAKE RESPONSE OF SOIL- 
lYSlEMS ...3.0085 

D PROCEDURE FOR EVALUATING SOIL 
ION POTENTIAL ...3.0097 

^NCE STUDY OF RECOVERABLE GROUND 
0100 

JTAL GEOLOGY OF THE SAN FRANCISCO 
N- CALIFORNIA ...3.0109 

I OF PROnABILITY. STATISTICS AND DKCl- 
RY IN SOIL ENGINEERING ...3.0137 

ES AND ACTIVE FAULTS ...3.0173 
\ND COUPLED SEISMIC EFFECTS ...3.0228 
'4T OF IMPROVED TECHNIQUES FOR 
•SCRIBED FIUF. IN SOUTHERN FORESTS 


OF SMAl.I. WATERSHEDS ...6.0190 

NORTH SECTOR UPPER WALNUT 
D BUTLER AND CHASE COUNTIES ...6.0195 

K WATERSHED PROJECT, SOU'I H DAKOTA 


REFK WATERSHED PROJECF. SOUTH 
...6.0197 

NORTH SECTOR UPi’ER WALNUT 
D BUTLER AND CHASE COUNTIES ...6.0198 
CREEK WATERSHED STRUCTURAL PRO- 
URE. KENTUCKY ...6.0200 
NORTH AND CULP DRAWS WA'VERSHED, 
COUNTY. TF.XAS, AND OTERO COUNTY, 
:0 ... 6.0201 

'ATHRSHED, KANSAS ...6.0202 

DAD-FII.L DAM. KANSAS ...6.0203 

HER WATERSHED. NORTH DAKOTA 

^ CREEK HYDROLOGIC UNIT PROJECF 
CHEROKEE HILLS RC AND D PROJECT, 
\ ..6.0206 

FOR PLANNING WATER AND LAND 
5 ...6.0223 


REDESIGNING FLOOD MANAGEMENT PROJECT 
AGNES - PHASE I .6.0334 

SOIL AND WATER CONSF.RVATION NEEDS INVENTORY. 
COOKE, GRAYSON AND FANNIN COUNTIES. TEXAS 
6.0381 

GEOLOGY OF THE POINT BONITA OUADUANGLE. 
CALIFORNIA 9.0032 

REMOTE SENSING FOR GEOLOGIC HAZARDS AND DIS- 
ASTERS. MINE AREA CONSERVA TION, .SOIL MAPPING 
AND LAND USE PLANNING .9.0035 

LIME SOIL S'! ABILIZATION STUDY ...9.0037 

SOCORRO 2 DEGREE OUADRANGI.F. NEW MEXICO 
...9.0040 

DENVER-FRON T RANGE URBAN CORRIDOR ...9.0044 

REMOTE SENSING APPLICATIONS IN HYDROLOGY AND 
GEOLOGY 9.0050 

EFFECTS or DEFORESTATION ON THH STABILITY GI- 
NA TURAL SLOPES - OREGON. WASHINGTON . 9.0051 

ARIZONA EAR TH FISSURE INVESTIGA I ION .10.0014 

LAND-SUBSIDENCE STUDIES IN CAI.II-ORNIA • TO 
STUDY THE EXTENT. MAGNITUDE R .10.0018 

LAND SUBSIDENCE STUDIES IN THE SAN JOAQUIN 
VALLEY - CALIFORNIA 10.0019 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DF.posrrs 'TO minimize surface subsidhnc.’f: 
.. 10.0022 

ESTABLISH TECHNIOUES FOR MONITORING SURFACE 
SUBSIDENCE OVER MINED AREAS .10.0023 

MF.ASUREMF.NT AND EVALUATION Ol- SUBSIDENCE 
OVER A COAL MINE WHH VARYING OVERBURDEN 
THICKNESS ...10.0024 

STUOIF.S ON THE FLUVIAL ENVIRONMENT. ARCTIC 
COASTAL PLAIN PROVINCE. NORTHERN ALASKA 
VOLUME I .10.0025 

EARI..Y DETECHON AND CORRECTION OF SINKHOLE 
PROBLEMS - ALABAMA 10.0027 

SUBSIDENCE INVESTIGATIONS ON ORGANIC SOILS 
.10.0028 

REMOTE SENSING. ALFAMA AND PEACE RIVER 
BASINS. FLORIDA .10.0029 

MEASURE AND DEPICl TROUBLE AREAS IN STEREO- 
MODELS - OHIO .10.0031 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST AREA .10.0032 

SOIL POLLUTION - EROSION EFFECTS IN SOIL ...16.0106 
Ordinances 

ANALYSIS OF LAND USE CON TROL MEASURFIS . 6.0194 

ZONING REGULATIONS OF THE CTTY OF SARASOTA. 
FLORIDA ...6.0232 

FLOOD PLAIN STUDY AND MODEL FLOOD PLAIN OR- 
DINANCE ...6.0235 

FLOOD PLAIN STUDY AND MODEL FLOOD PLAIN OR- 
DINANCE. MARCH. 1972 ...6.0236 
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{oklMVIKSIf^ BRANCH. UK't Kl. l. 

J \n s low \ 6.0277 

/.iMS(, OKDIS-WC I AND ORDFR. PtKi; COUNI Y. EI.K- 
Ml iRS ( I n . KI N II CK^ 6.02R3 
/nS[N(, ORDIS ANCI ■ PAIM.SV ILLF. KF.NIUCKY 
6 02.'<J 

IKMiUI’l \IN SU DIFS MlNNFSOl A 6.0304 

PI M\ M WACiFMFNI SIFDIKS • LOWER MIN- 
MM>l\Rl\!R 6.0.\05 

n'lDROlOC.S OI S1HFAMS1SS1 I.ODIS COUNTY • MIS- 
S«HR1 6 0.MO 

COMPKIHFSSIM PLAN • REPORT C, JMPLEMtNTA- 
HON Mil AOF OF FAS! AURORA, N Y. TOWN OI- 
\l ROKA. N V 6.0332 

DIMIOPMIsr IN ri OOD PRONE ARFA-S or LINCOLN 
C Ol N I V ORFOON ACGLSl. 1^73 6.0354 

/HNINf, ORDINANCE. Hl'NTIMiDO.N'. TENNESSKE 
6.0.16V 

H (K)D IM SDAriON STUDY. WLSCONSiN 6.0409 

Rl II RNISC, I NDEROROUND COAL .MINE WASTES TO 
MINED OF r VOID.S . 10.0026 


LA I cu i.AiVL' • ivirtiivr. ..o.u^oo 

ECONOMIC AND LEGAL ANALYSIS Of ALTERNATIVE 
FLOOD CONI ROL .STRATEGIES 6.0291 

RE-DRAH or SF.EKONK ZONING BY LAW. |5 
NOVEMBER 1969 . 6.0295 

FLOOD INVESTIGATIONS ■ NI-W YORK .6.0331 

STUDIES IN THE ANALYSIS Of ME TROPOLITAN WATER 
RESOURCE SYSTEMS ■ V'OI.L’ME IV • MODELS FOR 
MANAGING MbTROPOI.IT AN SURFACE WATER 
SYSTEMS 6.B3J5 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR- 
LOTTE. NORTH CAROLINA ...6.0342 

URBAN HYDROLOGY STUDY • SAN ANTONIO, TEXAS 
.6.0377 

NFAV TECHNIOUES FOR DELINEATION OF FLOOD 
PLAIN HAZARD ZONES • SOIL SURVEYS .. 6.0411 

THE USE OF DETAILED SOILS INFORMATION FOR 
DELINEATING AND REGULATING FLOOD PLAINS - 
LEGAL AND ADMINISTKATTVI- CONSIDERATIONS 
6.0413 


SuhdiKiuon Regulaiioni 


SANTA CRT /.COUNTY COOP 3.0106 


(iENFHM. PLAN REPORT. LAKE RED BLUFF AREA. 
CALIKJRMA. IV71 6.0179 

RtGUl ATIOS OP FLOOD HAZARD AREAS TO REDUCE 
H OOU LOSSES . \ OLUMF. 1. PARTS l lS' .6.0226 

SARASOTA • ZONING AND SUBDIVISION CONTROLS - 

KPAiP.w. analysis, and rfcomme.ndations con- 

CPR.MSCi CURRENT REGULATIONS . 6.0231 

ZONING ORDINA.N'CF AND .SUBDIVISION REGULA- 
TIONS. FRIARS POINT. MISSISSIPPI .6.0309 

LKBAS FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
COl .NlY. ViRCiMA .6.0401 


WATER RESOURCES POLICY IN WISCONSIN 
IV • FLOOD PLAIN MANAGEMENT . 6.0410 


VOLUMI 


Zoning 

RPSE.ARCH .STUDIES AND REPORTS ON EARTHOUAI 
hazards RFDUCriON 3.0218 ^«‘«UUAI 

* ■'I'OQD-PRONR areas - 

"'•SCONSIN STUDY AND fi 
ASAUN SIS Of ALABAMA LAND-USE LAW 6.0162 

^ “'-IFO 

ON SMAl 

OK.AlNAGt AREAS IN FLORIDA ...6.0233 

OF ZONING AS AN URBAN WATt 
MASACiEMtSr MEASURE - GF.OROIA . 6 0237 
H.(X)D PLAIN MAPPING IN HAWAII 6 0250 


Llofslatjo.n 

THE SEISMIC SAFETY ST UDY FOR THE GENERAL PLAN 
.3.0149 

MEETING THE EARTHQUAKE CHALLENGE - FINAL RE- 
PORT TO THE LEGISLATURE STATE OF CAI.IFORNIA 
BY THE JOINT COMMITTEF: ON SEISMIC SAFETY 
.3.0150 

THE SAN FERNANDO F.ARTHOUAKE OF FEBRUARY 9, 
1971 and public policy ...3.0151 

FIRF-S CAUSED BY F.OUIPMENT USED DURING CRITI^ 
CAL FIRE WEATHER IN CALIFORNIA. 1962 • 197! 
...5.0034 

STUDY OF GUIDELINES FOR LAND MANAGEMENT AND 
USE OK KLOOD-PRONE AREAS IN ALABAMA ...6.0157 

AN ECONOMIC ANALYSIS OF FLOOD DAMAGE REDUC- 
TION ALTERNATIVES IN THE MINNE.SOTA RIVER 
BASIN ...6.0300 

FLOOD DAMAGE ABATEMENT STUDY FOR VIRGINIA 
6.0399 


MANAGKWrNT DiSA.STIiR OPERATIONS 


IMPACT OF THE LUBBOCK STORM ON REGIONAL 
SYSTEMS • T EXAS ...12.0040 


PUBLIC SAFTETY SUBSYSTEM • VOLUME 1 • ANALYSIS 
OVERVIEW ..16.0050 




I KtruK I 

VOLUME IIA . ANALYSIS OF MUNICIPAL ACTIVITIES 
PUBLIC SAFETY SUBSYSTEM ...16.0096 


13EPARTMENT IN NATURAL DISASTER 
OPERATIONS ...16.0097 


I 


JlLlAUUn IJlaAMl-.K IIN A MU I • 

lESPONSE TO THE I.OS ANGHI.HS 
,Kr 0(- FF.nRl.'ARY. 1971 3.0074 

STICS OF PEOPLE WHO START FIRES 
RELIMINARY FINDINGS - CALIFORNIA 


)HFINED ENVIRONMENTAL VALUES IN 
TER RESOURCES PLANNING ...6.0191 

ECOLOGICAL IMPACT OF SIRUCTURAl. 
)NTROL ON THE IOWA RIVER. IOWA 

U. IMPACT OF A KLOOD CONTROL RESER- 
60 

hlE ELEMENTS OF THE SOCIOLOGICAL 
ELATED TO DRAINAGE PRORLEMS OF 
iAS ...6.0390 

FIVE ANALYSIS OF PUIII.IC SUPPORT OF 
TANCE TO WEATHER MODIFICATION PUO- 
1)061 

ES OF DISASTER BEHAVIOR - AN INVEN- 
)064 

F STUDIES OF THE EFFECTS OF PHYSICAL 
N SHELTER MANAGEMENT BEHAVIOR ■ 
TUDY PLAN ...16.0078 

3ATION OF SHFiLTT.R MANAGEMENT' AND 
N NATURAL DISASTER ...16.0079 

? OF OPERATING SYSTEM EFFECTIVENESS 
M THE BEHAVIOR OF LOCAL COORDINA- 
0H5 

RMANCE IN THE OPERATING SYSTEM • 
NSE OPERATIONS IN DISASTER . .16.0086 

nVE RESEARCH ON NATURAL HAZARDS 

VE ON DISA.STF.R PLANNING ...16.0098 

10 SYSTEM IN DISASTER SITUATIONS • A 
analysis ...16.0099 

DNAI. RESPONSES TO MAJOR COMMUNI- 
..16.0100 

T.IEI' • DOMESTIC ACTION IN THF. SPOT- 
0101 


VULNRHAUILliy Analv.si.s 

Coastal Zone Management 

•ID GROUND WATER OF CAPE SABLE. 
>UR!NG EXTREME DROUGHT ...2.0014 
OF GEOLOGIC STRUCTURE ON THE OC- 
OF FRESH GROUND WAFER IN POST- 
; DEPOSITS OF THE GULF COASTAL 
243 

LANNING PROJECT - CALIFORNIA ...6.0182 

'JD RIVER BASINS COMMISSION. ANNUM. 

SCAL YEAR 1971 ...6.0227 

)ROLOOY STUDY • HOUSTON, TEXAS 


JAMAICA BAY HURRICANE BARRIER STUDY NI-:W 
YORK . 8.0119 

COASTAL ENGINEERING STUDIES REI.A'IHD TO 
FLORIDA'S SHORELINE AND BEACH EROSION 
PROBLEMS .15.0016 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA .15.0017 

NATIONAL SHOREI.INE STUDY • GREA T LAKES REGION 
INVENTORY RI-PORT .15.0019 

NATIONAL SHOREI.INE STUDY - INVENTORY REPORT • 
LOWER MISSISSIPPI REGION 15.0021 

COASTAL ZONE AND SHORELANDS MANAGEMENT • 
GREAT LAKES ...15.0026 

EROSION AND DEPOSITION IN THE SOUNDS AND 
ESTUARIES OF THE NORTH CAROLINA COAS'F 
.15.0029 

SHORE F.ROSION STUDY OF ERIE COUNTY. OHIO 

15.0030 

SHORE EROSION STUDY OF l.AKE COUNTY. OHIO 

15.0031 

SHORE I:R0.SI0N STUDIES ALONG THIi OHIO SHORE: OF 
LAKE ERIE - 15.0032 

INVESTIGATION OF SHOREI.INE CHANGES AT SAR- 
GENT BEACH. TEXAS ...15.0036 

ENVIRONMENTAL GEOLOGIC A'Tl-AS OE THI- TEXAS 
COASTAI. ZONE. OALVESrON-HOU.STON AREA 
...16.0104 


Pismter Insurance 

GAR'THOUAKES AND INSURANCi: • ERA CONFERENCE 
2-3 APRIl. 1973 . 3.0140 

RI-:PORr ON F.ARTHOUAKE INSURANCE. TO CONGRESS 
OF UNITED STATES • PURSUANT TO SECTON FIVE OF 
SOUTHEAST HURRICANE DISAS TER RELIEF ACT 1965 
3.0196 

REGIONAL EARTHOUAKE RISK STUDY - MISSOURI. AR- 
KANSAS. KEN TUCKY. TENNESSEE:, MISSISSIPPI ARIiA 
...3.0270 

IT.OOD PLAN FOR BULI.TIT COUNTY. KENTUCKY 
6.0286 

ECONOMIC BASIS FOR WATER RESOURCF.S ANALYSIS 
.6.0324 

DETERMINATION OF FLOOD PEAKS. FLOOD PROFILES. 
& FLOOD INUNDATION • NEW JERSEY 6.0326 

THE POLITICAL ECONOMY OF WATER RESOURCES 
...6.0336 

COST-EFFECTIVF.NESS ANALYSES OF REGIONAL 
FLOOD PLAIN MANAGEMENT ACTIVITIES ...6.0345 

TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM- 
MUNITIES - TYPE 16 FLOOD INSURANCE! STUDY 
...13.0028 


Flood Plain Management 
FLOOD MANAGEMENT STUDY . 6.0159 
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PICKfIN'S COUNTY AND MOUNDSVll.fT;. ALAIJAMA. 
MAY m7l 6.0160 

FLOODWAY LVALUAIIONS BFiORK & Am-R CHAN- 
NEL MODIFICAIIONS ASSUMING TOTAL 
ME1ROPOLH AN DEVF.I.OI’Mf-N I IN DUAINAGP. 
BASINS JEn-ERSON COUNTY. ALABAMA .-6.0161 

STOCHASIIC’ HVDROI.OGY 6.0167 

SANTA ANA RIVER BASIN, I LOOI) CONTROL PROJF.Cr, 
EAST TWIN AND WAR.M CREEK IMI'ROVl-MILVI' 
. 6.0172 

COMPUTER SIMULATION MODEL FOR 11.001) PI.AIN 
DEVELOPMENT - PART I l.ANI) USE PLANNI.NO AND 
BENEFIT evaluation 6.0174 
FLOODS FROM SMALL DRAINAGI- ARliAS (rALIIOR- 
NIA .6.0176 

FLOOD-l-RF.OL'F.NCY RELATION.SHII'S FOR S.MAI.I. 

DRAINAGE AREAS • VIRGINIA 6.0180 
DRAINAGE AND FLOOD CONTROL BACKGROUND A.ND 
POLICY .STUDY • SUMMARY RLI'OR I . 6.0181 
FLOOD FREOUENCV IN URBAN AREAS • COLORADO 
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Maiuiractiiriiig 

Military 

Mining 

Mobil Homes 

Public Service 

Recrealionjil 

Residential 

Utilities 

Water Supply Facility 
Coinpoiwnts and Equipmm 
Floois 

Piping Systems 

Roofs 

Walls 

Consiniclion 

Codes and Standards 

Cost I'inancing 

LartUqnttke-iype 

Excavation 

Methods 

Sites 

Under-water 

Design 

Codes and Statrdards 

Environmental 

Structural 

Fire Considerations 

Jjunl Use and Development 

Impact of Land Use 

Planning 

Zoning 

Maintenance 

Models 

Safety 

Testing 

Bulkheads 

See Hydraulies 
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Civi! Defense 


and i\fecli(inics 


C liinatolo}!) 

See Meteorology 

( linical J\sych()l(»t») 

C Unuls 

.SV(’ Meteorology 
C oal 

See I'.tonotnie (A’o/i>^y 
Ni)n-inclallic Dciuisil.s 

(■(jiistal KiiKlnecrliig 

See Hydraulics 

( oastlines — Shorelines 

( odes aitd Standards 
See liuddini's and Land 
Development 
C onsli iiclion 
Design 

C Olu'sion 

See Soil .SV/('//c (' and Mechanics 
Mctlumical l*iopcr(ics 

f Olor 

See Qiudity 

Wnici I’lopcKios 

rolnmns 

.SV(' Mechanics of Snuctwes 

( oinhined Sewors 

See HMsie IVaier 
Treatment I Disposal 
Sewage System 

( ombiistioii 

fire Research 

(nnmiercial 

See lluHdi/if’s and /.anil 
Development 
lUiikling Classification 

( uinnuinication 

('oniinunication Systi'iu.s 

See fleeironic Systems 

Communication Iheory 

See Inforniaiion .Sy.v/c///.v Research 

( oninuinity Health Services 

See fnhiic Health 

Community Mental Health ( enter 

See fahlic Health 
Community llcallli Services 

C omtminily Studies 

See Social Sciences 

Compaction lest 

See Soil Seie/tce and Mechanics 

rechnique.s and Instrunienlalion 


i ompressive 

See fnaineerinf' Mechanics 
Stresses 

Compresshe Strength 
See Soil Seietur iitiil Mechanics 
Mechanical I’mpcrlics 
.Sec Stria Ha a! (icido^y 
Rock Mechanics 

C omputer Methods 

See I'eehniifaes and Insinaneniation 

C oniptiler Models 

.See I'eehnupiesand Insinimentaiion 

Model Stmlies 

< omputer Programming 
Computer INage 

Concrete Sirnclures 

•See Meehanies <»/' .Sfrui fme.s 

Condensation Pliy.sics 
See Meieorolo}iy 
Meteorological Ci'ndunsation 

( onduits 

.See Hvdraidtes 

< ongeslion 

.See TransiHn-fatioii fni'tnceriiiif 
I'lallic r.ngmcenng 

Coiijiinclivv Csc 
.Se<’ H‘«/er Supply 

(kmservation 

.Se<’ Sm'l Seiem e and Meehatiics 
See UMier Supfdy 

( 'onsolidation Tvs} 

See Sod Science and Meehanies 
lechniqucs and Instnimenlation 

Construction 
.Vet' liuildin^s and hind 
Development 
See llydraulies 

See 'fransporiation Ijt^ineerhtt^ 

Construction Industry 

(oiLstriiction Surveying 

See Techniques and hnlnanciuaiion 
Surveying Methods 

('untincntal Shelf 

( ontincntal Shelves 
See Oceanoiiraphy 
Marine Geology 

C'ontinental Slopes 
Sec Oceanofiraphy 
Marine Geology 


Equipniem 
C ontrol S)slems 

■SVt’ hilorniaiiun Systems Researih 
Control I lioory 

Contrtji Thcorv 

.SVt' liiloimaiion Systems Rcseai t h 

( oincctiun 
.SVt' S/eteoiu/of^y 

Convection Currents 
.SVt' (ieuphysics 
(icotherm.d IVopcriics 

C ore Analysis 

.SVt' Teilmupie.s imd Insirtimeiiiation 

Correlation 
See Siraiiyrdphy 

( orrosion, Uetcrioration 
C ust Analysis 
•Vt't' /:V(Oi(JOj/(.s 

.SVt' Initirmaiion Systems Heseon h 
Hcunomic Theory 

Cost Financing 
.SVf* Uuildin^s ancl ImiuI 
Development 
Construction 

C ost"hcncfii Analysis 
See Economies 
Cost Analysis 

Counties 

Coupled 

•SVr- Knaineerin^ Mechanics 
Mechanical Vibrations 

Cover Crops 

.SVt' Soil Science amt Mechanics 
C redit 

.SVf Economics 
Income Analysis 

Creep 

.SVt’ GVt)/no//;/jo/o^M' 

Mass Wasling 

Creep and Rheology 

See Soil Science and Mechanics 

Mechanical Properties 

Criminology 
See Social Sciences 

C rushed Rock 
See Economic Geohg\’ 

Non-mciallic Denosits 


.SVt* Struciural devhgy 
Fcclonic J'caturcs 

C rustal History 
See Stratigraphy 
(jeologic Hisloiy 

Crustal Movement Detectors 
See Geophysics 
(jcophysica) Instrumentation 

Crystalline Rocks 
.SVt' Igneous Rocks 

Culverts 
AVt* Hydraulics 

Cuts 

.St'c Sod Sciem e and Mechanics 
L'arih Structures 

Cyclones — Anticyclones 
.SVc Meteorology 
Atmosphere Uistiirbancc 

Daily Discharge 
See Hvdratilies 
Discharge 

Dam Sites 

•SVt' Geontorphuhgy 

linginecring Geology 

Damage l.ossc.s 
iV<’ Recreation 

Damping 

See Engineering Mechanics 
Mechanical Vibrations 

Dams 

See Hydraulics 

See Soil Science and Mechanics 
r.arth Slruclures 

Data Acquisition 

See leehniques and Instrunwnialitni 
Data Analysis 

See Techniques and Instnaneniation 
Data Networks 

See TechnUpiesand hisirnmemadon 
Data Acquisition 

Data Reduction and Analysis 
See Information Systems Research 

Deep Siibmcrsibles 
See Oceanography 
Oceanographic Instrumentation 

Deflection 


See Soil Science and Medic- 
Mechanical Properties 
See Sirudiadl Geoll)g^ 

'I octonics 

Dellas 

Demand 

See Economies 
Income Analy.sis 

Demograpliy 
.SVt' Social .SViVnt t'A 

Dmlroehronology 
.SVt' T'orcslry 

Density 

Sec Soil Science and Medmc 
IMiysical Properties 

Deposilionai I'calurcs 

See (Haeiologc 
Cilacial Peatiire.s 

Depth 

.SVt' Oceanography 
Sea Water Properties 
.SVt' U'oicr Qiialiiy 
Water Piopoiiies 

Desalination 
.SVt' ii'aler Quality 
Water Quality Coiurol 

Deserts 

Design 

.SVt’ HuHdings and Land 
Development 
See Hydraulics 
See lian.sporiaiion Enginccrlr.: 

Dcleclioii and Measurement 
.SVt' /1/V EoHution 

Detection, Warning 
.SVt' Tire Research 
Fire Control 

Detectors 

.SVt' Electronic .S'r.\/t'/a.v 

Diagcncsis 

See Sedimentologv 

Diffusion Flame 

.SVt' T'ire Research 

Dikes 

.SVt' Hydraulics 

Dimensional Fffcct 

See Engineering Mechonks 

Direct Shear and Plane Shear 
Sec Soil Science and Mccli(ii‘-' 
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Seismology 

Laseincnt.s — Right of W'ay 
Sec Ixiw and R'V//£t 
W ater Rights 

Kcology 

Aipunic Plants 

Bi( )ni es . Ten cst rial 

I'.cologv — Specialized i udds 

Uahiiai Slitdies 

iS'ichos 

Popidaium Oislrihuiion 
Population Dynamics 

I'icology and Morphology 
.Set' I'orestiy 
Silviculliiie 

I'.eonutnic (icology 
Geological Exploration 
Metallic Ores 
Mineral Appraisals 
Potential of Deposit 
Resource Inventories 
Mining Studies 
Mine Lnginccring 
Mine Safety 
Mine Types 
Mine Wastes 
Mining Methods 
Non-nie(allic Deposits 
Coal 

Crushed Rock 
Fluorspar 
Natural Clas 
Oil 

Phosphate 

Salt 

Sands and Gravels 

'Thermal Waters 

OH and Natural Gas Reservoirs 

Fluid Migration 

Fluid Properties 

Recovery •— IVodiiclion 

Reservoir Characlcrislics 

Kconomics 

Sec Also Transportation 
Engineering 

Agricultural Economics 
Cost Anslysis 
Agricultural Costs 
Budgets and Accounting 
Cost-benefit Analysis 
Disaster Preparedness 
Economic Methods 
Economic Survey Techniques 


Tedeial Programs 
Fiscal Studies 
CiovL'inmenl Lxpenditurcs 
income Development 
Income Disliibution 
Insiiiancc 

Invcslinciil !ind Savings 
National Income 
Public Income Planning 
Regulatory Legislation 
Taxes 

Industrial Sector 
hind Use and Development 
Natural Resources Economics 
Production and Processing 
Management 

Oplimi/alion and I'casihilily 

Risk and Liurepieneur Decisions 

Projections and l-'orccnsts 

Real Estate Sector 

Regional Economics 

Retail Sector 

Simulation 

Site hniition l■'a( tors 
Technological Developnumt 
Trends and Cycles. 

Water Resources Economics 
Welfare Economics 

Kdiication and Tnuning 

luliicalionni Fncilities 

See Buildings and hind 
Development 
Building Classilicalion 

I’Tfliunts — Waste Water 
See Water Quality 
Pollution Sources 

Llastic W'ave l^ropagalion 
See Engineering Mechanics 

Klasticity 

See Soil Science and Mechanics 
Mechanical I’ropcnles 

Klasticity — Inelasticity 

See Struelural Geology 
Rock Mechanics 

KIcctric I-ogging Methods 
See Geophysics 
Electrical Properties 

KIcctric Power Plants 

Klectric Power Systems 

Electric Power Distribution 
Electrical Engineering 
F.li’ririial Eauioment 


Klcclr<jningnenc Probing 
See (lciJi>ln.\i(s 
Lloctncal Propcrlics 

Kk'ctrunrjgnetic Radialion 

See / ei lmiques uiul hisinuneiitation 

Kcmoie Soiibing 

I'ilectronic Sjslenis 
Amennas 

C\)nin\unhaiion Systems 
l-.nicrgcncy Comnumication 
(tlobal Coniiminicaiioii 
Radio Coninniiilcation 
Salclliie Cominunicatioti 
Space Comnuiiiication 
rdccoiniminication N'ol works 
f cIcnkMrj 

Weal her Coninni meal Ion 
Deieeiois 

Morine Savi^ounn Systems 
Mirrowave Teeluuqties 
Remaie Control .Si.v/c/jm 
Setisma Systems 
Inirared Systems 
Radio Delcction Sysleins 
Remole Sensing Syslems 
Si^tutl Analysis 
Tesihift l■al■ililies 
Warning Systems 

Kmhunkmonts 

.SVe’ Soil Seienee anil Mechanics 
Hanh Sinicturcs 

Kmergenc) Communication 
See Eteettonu Systems 
Communicaiion Systems 

I’nuTgcnc) Non-hospllal Service 
See Public Health 
Commiiniiy Heallh Services 

Kmergenej Power Generation 
See iJectrk Power Systems 

Kmergcncy Service 

See Hospital and Medical Eaciliiies 

Hospital Services and Units 

Knicrgency Vehicles 
Sec Transportatioti Eni'iiteei itiff 
[ ransportation Systems 
I'incrg) Conversion 
Environmental Aspects 
Fossil Fuels 

Natural Energy Sources 
Geothermal 


tnergy uissipaturs 
See Mechanical Power and 
Equipment 
Control Devices 

Kiiergy Ixiss 
See Hydraulics 

Knfurcemeiit Personnel 
iVe Occupations, Populations 
Engineering Cicology 
See (teomorphologv 

Engineering Mcclmnics 

Analysis 

Ehistic 

Graphical 

Plastic 

Strain Gauges 

De/leciiun 

Ik'lornunion 

Dimensional E/Jeci 

Elastic H'ave Propaaoiton 

Failure 

Fat iff ue 

Forces and htadmf’S 

Axial 

Dynamic 

Impact and Shock 

l ive Load 

Periodic 

Random 

Static 

Transverse 

Wind 

Fracture Mechanics 
Hysteresis 

Mechanical Vibrations 

Coupled 

Damping 

Excitation 

Frequency 

Linear 

Response 

Stiffness and Rex 

Moments 

Stability 

Strain 

Elastic 

Plastic 

Shear 

Strength 

Stresses 

Rending 

Compressive 


Engineering Psychology 
Environmental (icology 
Environmental Hazards 

Environmental Impact 

See Also Solid IVasle Manage.. 

Eollan Geomorphic Features 

Sec (ieoitiorpitologv 

ICpeirogenic Movement - isniis 
See Structural Ueology 
rectoiiics 

Ephemeral Streams 
.SVv Cieoniot phohigv 
Streams 

Epidemiology of Disease 
Sec Public Health 

Equity 

See Imw and Water 
Water Rights 

Erosion 

See Also (icontorphology 
Physiography 

Erosion Control 

See Hydraulics 

Erosional I'eatures 
See Geoniorphology 
Shoreline Gconiorphology 
See (llaeiology 
Glacial PcaUiics 
Estuaries 

Evaporation Instruments 
.Vc'(' Meteorology 
rcchiiiques and Instrumcntaiio!) 

Evupulranspiration 
See Water Suitply 
Water Loss 

Excavation 

liuildings and Lind 
Develupntent 
Co nstiuction 

Excitation 

Engineering Mechanics 
Mechanical Vibrations 

Expansive 

See Soil Science and Mechania 
Soil I'ypcs 

Explosive Charges 
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uLiiiuiiig rue 

Forest Fire 

Fire Weather 

See Meteorology 

I'lscal Studies 

See Economics 
Income Analysis 

Kish and Wildlife 
Fishing 

See Recreation 
Recreation Activities 

I'lninmability 

See Eire Research 

Flood Control Planning 

See Water Resources Management 

Flood Control Reservoirs 

See Reservoirs atul fmpoundmonis 

i'lnodplains 

I'loods 

I'loors 

See Diiildings and Lind 
Development 

Components and Fqnipmcnt 

Flow ('haraotcrislics 
See Ehiid Dyitamics 
See flydraulics 

Flow Routing ; 

See Techniques and fnsti umentaiion ' 
Synthetic Hydrology 

Fluid Devices 

See Meehanieal Power and 
Equipment 

Fluid Dynamics 

Flow Characteristics 

Hydrodynamics 

Outfalls 

Plumes 

I'luid Injection 

See Geophysics 
Seismology 

Fluid Migration 

See Economic Geology 

Oil and Natural Gas Reservoirs 


Fog — Mist Dissipation 

See Meteorology 
Weather Modifleation 

Folds 

See Structural Geology 

Forces and Loadings 

See Engineering Mechanics 

Forecasting 
See Meteorology 

Forecasting — Prediction 

See Techniques and Instrumentation 

I'orest I'irc 

See Eire Research 

I'ypcs of Fire 

See Eorcslry 

Forest F'ircs 

See Eire Research 
Fire Control 

Forest Management 
See Eorcslry 

^*orestry 

Dendrochronology 

Eorest Eire 

Fire Behavior 

l-irc Control 

Fire Damage, Recovery 

Fire Prevention 

Fire Use for Silviculture 

Eorest Management 

Eoresiry Survey and Mapping ' 

Limbering 

Policy and Business Methods 

Silviculture 

Clear Cutting 

Ecology and Morphology 

Forest Environment 

Forest Litter 

Forest Soils 

Physiology, Plant Chemistry 

Forestry Survey and Mapping 
See Forestry 

I'ormalion 
See Stratigraphy 

Fossil Fuels 

See fjiergy Conversion 
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r iin LTU'ijfciit::) 

Sec l‘alconiulugy 
Foisil Organisms 

I'ossil Plants 
See PaU’oniology 
Fossil Organisms 

Fossil Verlebratcs 
iVt' Paleuniolo^y 
Fossil Organisms 

Foundations 

Sec Soil Science and Mechanics 

I'racture Mechanics 
See Bif’ineerin^ Mechanics 

Frames 

See Mechanics of Structures 
Freeways 

See Iransportution Engineering 
Flighway Classiticalion 

Freight 

See Transportation Enffineering 
Services 

Frequency 

See Engineering Mechanics 
Mechanical Vibrations 

Fresh Water 

See li'aier Types 

iTonts 

See Meteorology 
Atmosphere Disturbance 
Frost 

See Meteorology 
Meteorological Condensation 

l-'rost Cleaving 

S't'f’ Soil Science and Mechanics 
Physical Properties 

Fuels 

Futures Research 
Long Range Forecasting 
Short Range Forecasting 

Caging 

See Techniques and fnstruinenlaiion 
Gases 

Sec Air Pollution 
Types of Pollutants 

Cates 

Sec Hydraulics 

Geochemistry 

Crust 

Trace Elenipm Annh-vif 


VICUt.lllUIIUIU{;} 

.Sir Techniques and Instrumentation 

Geodetic Surveys 
See Geophysics 

Geodetic Tillmeters 
See Geophysics 
Geophysical Instrumentation 

Geologic History 
See Stratigraphy 

Geologic Maps 

See Techniques and Instrumentation 
Maps and Surveys 

Geologic Sections 

See Techniques and Insirumeniat ion 
Maps and Surveys 

Geological Exploration 

See Economic Geology 

Geology and Rock Mechanics 
See Transportation Engineering 
Basic Studies 

Geometric Connguralion 
See Mechanics of Structures 

Geomorphology 
Engineering Geology 
Airfield Sites 
Bridge Sites 
Dam Sites 
Flighway Sites 
Structure Sites 
Tunnel Sites 

Eolian Geomorphk Features 
Groundwater Features 
Cavc.s - Sink Holes 
Karst Topography 
Thermal Features 
Mass Wasting 
Creep 

Land and Rock Slides 
Mud Flow — Sheetwash 
Slump 
Snowslidcs 
Talus -- Scree 
Physiography 
Erosion 
Topography 

Shoreline Geomorphohgy 
Barriers 
Bars 
Beaches 

Erosional Features 
Sea Cliffs 
Streams' 

Aggradation — Degradation 


Stream Control Factors 
Stream Cross-section 
Stream Gradient 
Stream Morphology 
Stream Profile 
Terraces - Benches 
Valleys — Canyons 
Watershed Morphology 
Area 
Relief 
Shape 
Slopes 

Weather Processes 

Geophysical Analysis 

See Techniques and Instrumental 

Geophysics 

Electrical Properties 

Electric Logging Methods 

Electrical Applications 

Electromagnetic Probing 

Telluric Currents 

Geodetic Surveys 

Geophysical Instrumentation 

Crustal Movement Dclceiors 

Geodetic Instruments 

Geodetic Tiltmcters 

Geothermal Instruments 

Gravimeters 

Magnetometers 

Seismic Tiltmcters 

Seismographs 

Seismometers 

Strain Gauges 

Geothermal Properties 

Convection Currents 

Geothermal Gradient 

Heat Flows 

Temperature Logging 

Temperature Mapping 

Gravity Studies 

Gravity Applications 

Gravity Mapping 

Gravity Surveys 

Magnetic Properties 

Acromagnetics 

Magnetic Applications 

Magnetic Field Cliuractcrisiics 

Magnetic'; Surveys 

Seismology 

Acoustics 

Aftershocks 

Body Waves 

Crustal Thickness 

Earth Tides 
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r Blast Detection 
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c Mapping 
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c Motion 
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c Stress 
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c Travel Time 
c Wave Amplitude 
c Wave Frequency 
c Wave Magnitude 
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c Wave Velocity 
ural Studies 
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Dispersion 
Propagation Media 
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.^now v_ompostiion 
Snow Density 

Snow Mechanical Properties 
Snow Metamorpliism 

(ilobal Communication 

See Electronic Systems 
Communication Systems 

Government 
See Social Sciences 

(Government Expenditures 

See Economics 
Income Analysis 

(Grain Si/e and Distribution 

See Soil Science and Mechanics 
i’hysical Properties 

(Granite 

See Igneous Rocks 

Granular 

See Soil Science and Mechanics 
Soil Types 

(Graphical 

See Engineering Mechanics 
Analysis 

Grasslands 

(Gravinreters 

See Ceophy.sics 
Geophysical Instrumentation 

Gravity Dams 
See Hydraulics 
Dams 

(Gravity Maps 

See Techniques and Instrumentation 
Maps and Surveys 

Gravity Studies 

See Geophysics 

Groins 

See Hydraulics 

(Groundwater 

See Water Types 

Groundwater Movement 

Habitat Studies 

See Ecology 

Hail and Sleet 

See Meteorology 
Meteorological Precipitation 

Halides 

See Minerals 

Harbors 

See Also Hydraulics 


r.quipnwnt 

Heat and Thermodynamics 

Heal Transmission 
Jliennal Properties 
Vwrnwdynamks Relations 

Heal Budget 

See Meteorology 

Heat Flows 

See Geophysics 
Geothermal Properties 

Heat Transmission 

See Heat and Thermodynamics 

Helicopters 

See Transportation Engineering 
Transportation Systems 

High-rise 

See Buildings and land 
Development 
Building Classification 
Highway Classification 
See Transportation Engineering 

Highway Emergency 

Sec Transportation Engineering 

Traffic Engineering 

Highway Structures 

See Mechanics of Structures 

Hiking 

Sec Recreation 
Recreation Activities 

Home Economics 

Family Housing Construction 

Hume Management 

Hospital and Medical Facilities 

Hospital Personnel and Staffing 
Hospital Services and Units 
Emergency Service 
Outpatient Clinic 

Hospitals 

See Buildings and Land 
Development 
Building Classification 

Housing 

See Urban Research 

Humidity — Water Vapor 

See Meteorology 

Hurricanes — Tropical Cyclones 

Meteorology 
Atmosphere Disturbance 

Hydraulic Structures 

See Mechanics of Structure^ 


C hatmi'ls 
Chines 

Cuasuil Bifiincerini’ 

Co/khiifs 

Consinniion 

Ci/lveris 

Pains 

ArcU rJum!j 

r.iirlh Danb 

(Iruvily Oanib 
Rncklill Dams 
Desii^n 
Pikes 
Disehaif’e 
Annual Uischarge 
Daily Discharge 
Seasonal Discharge 
Diversion Channels 
Drainage Siruciiire 
Dredging 
Energy Loss 
Erosion Conirol 

Ehw and Discharge Measnrenieni 

Flow Charactehsik-s 

E/ow Types — Namral Water 

Arlesian Plow 

l.ow Flow 

Open Channel Flow 

Peak l-'low 

Subsurlace I’low 

Surface l*low 

Turbulent Flow 

Unsteady Flow 

Flumes 

Gates 

Groins 

Harbors 

Hydrodynamics 

Jetties 

l.evees 

Linings 

lj}cks 

Model Studies 

Outfalls 

Outlets 

Revetments 

Riprap 

Sea Walls 

Spillways 

Stifling ~ Settling Basins 
Tidal Action 
Water Velocity 


See Fjtergy Conversion 
Natural Energy Sources 

Hydrographs 

See Techniques and Instrumentation 
Synthetic Hydrology 

Hydrology 

Hydrostatic 

See Soil Science and Mechanics 
Pressure 

Hysteresis 

See Engineering Mechanics 

Ice Crystals 
See Meteorology 
Meteorological Condensation 

Ice .lam 
See Glaciology 
Ice Studies 

Ice Studies 
See Glaciology 

Igneous Activity — Volcanism 
See Structural Geology 
Tectonics 

Igneous Rocks 

Andesite 

Basalt 

Crystalline Rocks 
Granite 

Intrusive Rocks 

Ltva 

Magma 

Rhyolite 

Tuff 

Volcanic Rocks 
Ignition 

See Fire Research 
Imaging 

See Techniques and Instrumental ion ' 
Optical Instrumentation 

Impact and Shock 

Sec Engineering Mechanics 

Forces and Loadings 

Impact of Land Use 
See Buildings and Ijjnd 
Development 

Land Use and Development 
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i'c’r’ Economics 
Income Analysis 

Indexes 

See RuhTtcaiions 

Indigenous Workers 

See Occupations, Fopulations 

Industrial Engineering 

Industrial Pollution 

Sec Air Pollution 

Industrial Sector 

See £Vono»)iK'.v 

Industrial Structures 

See Mechanics of Slruciuies 

Industrial Wastes 

Sec Waste Water 
Treatment I Disposal 
See Water Quality 
Pollution Sources 

Information Centers 

Information Services 

Information Systems Research 

Comnnmkation Theory 
Control Theory 
Control Systems 
Sensitivity Techniques 
Data Reduction and Anal)sis 
F.conoinic Theory 
Cost Analysis 
Design of Experiments 
Management Science 
Oplimi/ation Technique 
Programming 
Systems Analysis 

Models 

Development of Models 
Modification of Models 
Prediction Models 
Statistical Models 
Stochastic Models 
Testing of Models 

Infrared Systems 

See FJectronic Systems 
Sensing Systems 

Infrared Techniques 

See Techniques and Instriimeniati 
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• J'racturc.s 

ctural Geology 

jpography 

morphology 
v.'iler Features 
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See Sedimentology 
Sedimentary Deposits 

l.akes 

l^and — Sea Broc/.es 
See Meteorology 
Wind 

I, and am) Rock Slides 
See Geoniorphology 
Mass Wasting 

Land Forming 

See Tecluiiques and /nsirwnenialion 
Land lisc 

See Urban Research 
See Water Resources Management 
I.and Use and Development 
•SVe liuildings and land 
Development 
See Economics 

Landslides 

See Soil Science and Mechanics 
l.asers — Masers 

See TechnUfues and Instrumentation 
Ucmoic Sensing 

Lava 

See Igneous Rocks' 

Ixtw and Water 
hiw Enforcement 
legislation — Xoning 
Legislative U^vels 
Federal Govcinmcni 
International 
l.oeal Government 
Stale GovernmciU 
Water Law 
Water Rights 

Easenitems Right of Way 
Equity 

Law and Legal Procedures 

See Social Sciences 

Layered System 

See Soil Science and Mechanics 
Soil Types 

Legislation — /.uning 
i’cc law and Water 

Legislative Processes 

See Social Sciences 
Government 


t « Cl I 11(^111 

See Aeronautics and Aerodynamics 
Aircraft l-liglils 

Leveling 

See Techniques and instrumentation 
Surveying Methods 

Lightning 

See Meteorology 

Linear 

See Engincenng Mechanics 
Mechanical Vibrations 

Linings 

See Hydraulics 

Li(|iiefaction 

Sec Soil Science and Mechanics 

Lithificntion 

Sec Sedimentology 

Lithology 

See Stratigraphy 

Live Load 

See Engineering Mechanics 
L'orecs atul Loadings 

Load Tests 

See Soil Science and Mechanics 
Techniques ami Instnuncntalion 

Local Government 
See ixiw and Water 
Legislative l.cvcls 

Location 

See Transportation Engineering 
Design 

Locks 

Sec Hydraulics 
Loess 

.Vec* Sedimentology 
Sedimentary Deposits 

I.ung Range Forecasting 

See Futures Research 

Low Cost Housing 
Sec Buildings and Ixmd 
Development 
Building Classification 

Low Flow 

See Hydraulics 

Flow Types - Natural Water 

Lumbering 

See Forestry 
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St'c If’iH'ous Rinks 

Magnetic Studies 
See Oeeanof’raphv 
Gcuphysical Oceanography 

Magnetic Surveys 
See G'e(>/>hy.sies 
Magnetic Properties 

Magnetometers 
See (ieophysies 
CJeophysical Instrumentation 

Maintenance 
See Biiildinffs and Lind 
Developnwni 

See Transponadon Bigineerin^ 

Management 
See Lonotnics 
Production and Processing 
See H'aier Hesoitrces Management 

Management and Administration 
.5€*(' Social Sciences 
Management and Planning 
See Solid Waste Management 

Management Science 

See Injornunion Systems Rescatvh 

Ecotiomic Theory 

Manpower 
See Social Sciences 

Mantle 

See Structural ({eulogy 
Tectonic Hcaiures 

Manufacturing 
See Buildings and Land 
Devcioptneni 
Building Classification 
Maps and Surveys 
See Techniques and Instrumentation 
Marinas 

Marine Biology 
Marine /tnima/.s- 
Marine Plants 

Marine Geology 
See Oceanography 

Marine Navigation Systems 

See Electronic Systems 

Marine Pollution 

See Oceanography 


iviass >vasiing 
See (Jeomorphology 

Mathematical Analysis 

See Techniques and Insirumeniai ion 

Mathematical Models 
See Information Systems Research 
See Techniques and Insit umeniaiion 
Model Studies 

Measurements and Measuring 
See Techniques and Instrumentation 

Measuring Devices 

See Techniques and Instrumentation 

Measuiemcnis and Measuring 

Mechanical Power and Liquipinciit 
Control Devices 
Hnergy Dissipators 
Valves 

Fluid Devices 

Hem and Cooling Devices 

Nuclear Power 

Power Plants 

Pumps 

Mechanical Properties 

See Soil Sciem c and Mechanics 

Mechanical Shock 

See Engineering Mechanics 
Stresses 

Mechanical Vibrations 
See bigineermg Mechanics 

Mechanics of Structures 

Bars 

Beams 

Cantilevers 

Columns 

Composite Structures 
Concrete Structures 
Mass 

Reinforced 

Frames 

Geometric Configuration 

Circular 

Cylindrical 

Highway Structures 

Hydraulic Structures 

Industrial Structures 

Joints 

Model Studies 

Panels 

Plates 


Stniciuial Testing 
Support Stniciurcs 
Trusses 

Wood Siruclures 
Medical Services 

Mcsometeorology 

See Meteorology 

Metallic Ores 

See Economic Geology 

Metamorphic Kocks 

Meteoric Water 

Sec Water Types 

Meteorology 

Advection 
Air Mass- 

Air Patterns and Circulation 
Air Pressure — Density 
Air Temperature 
Air Turbulence 
A tniosphere Disturbance 
Cyclones -• Anticyclones 
Fronts 

lliirricaiios - Tropical Cyclont 

Monsoons 

Severe Storms 

Storms and Squalls 

Thunderstorms 

Tornadoes • - Waterspouts 

Atmospheric Energy 

/tf/no.vp/ier/c Rudituion 

Boundary Ijiyer Studies 

Climatology 

Applied Climatology 

Climalography 

Physical Climatology 

Clouds 

Cloud Ceiling 
Cloud Classification 
Cloud Cover 

Cloud Motions — Movement 

Cloud Patterns 

Cloud Physics 

Cloud Structure 

Convection 

Drought 

Fire Weather 

Forecasting 

Gravity Waves 

Heat Budget 
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Mlctropolltan Areas 
Microbiology 

See Soil Science and Mechanics 

Micruinctcorology 

See Meteorology 

Microseismology 
See (ieophysics 
Seismology 

Micruscisnis — Background Noise 

See Geophysics 
Seismology 

Microwave Radiation 

See TechnUpies and histrunientation 

Remote Sensing 

Microwave Tcclmu|tics 
See Electronic LVr.v/c*/n.y 

Military Personnel 
See Occupations. Populations 
Mine Engineering 
See Econotnic Oeoluf(y 
Mining Studies 

M iiicnilogical Coiitposition 

See Sediinentohfiy 
Sediment I’ropertics 

MIncrais 

Clay Minerals 
Halides 

Mining 

See Puildinfis and Umd 
Development 
Building Classification 

Mining Activities 
Sec Heater Quality 
Pollution Sources 

Mining Studies 
See Economic Geolofiy 

Mobile }lonics 

See littildings and Ijind 
Development 
Building ClassiHcation 

Mobility 

See Social Sciences 

Model Cities 

Model Studies 

See Hydraulics 

See Mechanics of Structures 

See Meteorology 


.vlodels 

See HuHdings and hind 
Development 

See Transportation Engineering 
Basic Studies 

Moments 

See Engineering Mechanics 

Monitoring 

See Technufuesand Instrumentation 

Monographs 

See Puhlicaiions 

Monsoons 

See Meteorology 

Atmosphere Disturbance 

Mountains 

Mild Mow — vShcctwasli 

See Geomorphology 
Mass Wasting 

Multiple Purpose Projects 

See H'ater Resources Management 

Multiple Purpose Reservoirs 

See Reservoirs and Impoundments 

National and Civil Defense 

Civil Defense 
Nuclear \yarfare 

National Income 

See Economics 
Income Analysis 

Natural Energy Sources 

Sec Energy Conversion 

Naturni Gas 

See Economic Geology 
Non-mctallic Deposits 

Navigation 

See Oceanography 

Ocean Engineering Studies 

Niches 
See Ecology 

Non-clastic Sediments 

See Sedimentology 
Sedimentary Rocks 

Non-mctallic Deposits 

Sec Economic Geology 
Nuclear Blast Effects 
See Geophysics 
Seismology 
See Meteorology 
Weather Modification 
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atcr Motion 
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Currents 
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atcr Motion 

Dumping 
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: Pollution 
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atcr Motion 

Engineering Studies 
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Hydrodynamics 
eanography 
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Meteorological Studies 
eanography 

Mixing 
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Ocean Sediments 
See Oieanography 
Marine Geology 

Ocean Subsurface Environment 
Ocean Surface Environment 

Oceanographic Instrumentation 

See Oecanography 

Oceanographic rocimiques 
See Oeeanugraphy 

Oceanography 

Air Sea Boundary Studies 
Heat and Radiation Transfer 
Particle (ias Transfer 
Wind ~ Water Interaction 
Biological Oeeanography 
Geophysical Oeeanography 
Heat Flow Measurements 
Magnetic Studies 
Seismic Studies 
Marine Geology 
Bottom Topography 
Continental Shelves 
Continental Slopes 
Ocean Sediments 
Stratigraphy 
Sub-bottom Structure 
Submarine Canyons 
Submarine Faults 
I urbidity Currents 
Marine PoHmion 
Ocean Dumping 
Petroleum Wastes • Spillage 
Ocean h'ngincering Studies 
Navigation 
Shoreline Structures 
Ocean Meteorological Studies 
Ocean Mining 

Oeeonogi aphic Instrumentation 
Bathythermographs 
Bottom Sampling Devices 
Buoys 

Deep Submersibics 
Physical Insirunrents 
Plall'orins 
Sonar 

Water Motion Recorders 
Oceanographic Techniques 
Bathymetry 

Ocean Coring and Dredging 
Profiles 

Sea Water Sampling 
Ships and Cruises 
Tracers 
Offshore OH 
Sen lUn/o,- 


.'>oa water /snaiysis 

Sea IVater Motion 

Ocean Ciiciilaiion 

Ocean Currents 

Ocean hneigy 

Ocean llydrodynanncs 

Ocean Mixing 

Sea Level Variations 

Storm Singe 

Tides 

'Tsunamis 

'Turbulence 

Waves 

Sea Water Propcriies 
Depth 

Thermal Propeilics 

Offshore Oil 
See Oeeanogrnph i ' 

Oil 

See Eeonomic (leology 
Non-nielallie I )ei)o.sits 

Oil ami Natural (ins Reservoirs 

See Economic (ieologv 

Open ( hannel l ltjw 
See Ilydiaulics 

l low- Types Naliirtil Water 

Optical Instriimcnlatlon 

See Teehnkpies mul hislnniieniaiion 

Optical Instruments 

See Meieorologe 

Tcelmu|ucs aiul Insii ninemntioii 

Optimi/Hiion and l easihility 
She Eeotutinies 
IToduclion and Processing 
Optinil/alion Teelmltpie 
See bifornunion Systems Kesenrch 
Lconoinic Theory 

Organic 

See Water Quality 
Water Properties 

Organic Compounds 
See Air Poiluiion 
lypes of Polliiia'iU.s 

Organi/alion Studies 
See Social Sciences 

Orographic Effects 
See Meteorology 
Wind 
Outfalls 

See Eluid Dynamics 
See Hydraniks 


icn 

meniolo}^}- 
[ary Deposits 

'■^anism.s 

vertebrates 

ants 

ntcbrates 

hanics of Slruclurcs 

leal Personnel 

tpaliuns, Populations 

spormtion finf'ineerinf* 
s 

i’ation 

— Gas Transfer 

no^raphy 

:ii Boundary Studies 
tc.s 

Pollution 

I^ollutaius 

r 

sportaiion I^iffinocrinf' 
w 

aulic.s 

>os — Natural Water 
leter 

Science and Mechanics 
es and Instrumcnttilion 


teering Mechanics 
d Loadings 

Is, Journals 

cations 

St — Vrozen Soils 

Science and Mechanics 
s 

lily 

unuology 

Properties 

Science and Mechanics 
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Petrography 

Sec Techniques and Instrumentation 

Petroleum Wastes 
See Water Quality 
Pollution Sources 

Petroleum Wastes — S))illagc 

See Oceanography 
Marine Pollution 

Photographic Instruments 

See Techniques and Instrumentation 

Optical Instrumentation 

Photography 

See Meteorology 

*('echnic|ues and Instrumentation 

Physical CHmatulogy 

See Meteorology 
Climatology 

Physical Models 

See Techniques and Instrumentation 
Model Studies 

Physical Prcjpcrfics 

See Soil Science and Mechanics 

Physicians 

See Occupations. Populations 

Pliysiographic History 

See Stratigraphy 
Geologic History 

Physiography 
See Ceoinorphology 

Physiology, I’lant Chemistry 

See I'oiestry 
Silviculture 

Piezometers 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Piczomclry 

See 7 'echniques and Instrumentat ion 

Pillow I.ava 

See yolcanics 

Pipelines 

See Transportation Engineering 
Transportation Systems 

Piping Systems 
Sec Buildings and Land 
Development 

Components and Equipment 
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See Water Resources Management 

IMant Pollutants 

See Water Quality 
Pollution Sources 

Plastic 

See Engineering Mechanics 

Analysis 

Strain 

Plate or Block Icctonics 

See Structural Geology 
Tectonics 

Plates 

See Mechanics of Structures 

I’lnlforms 

See Oceanography 
Oceanographic I nsiru mentation 

IMiimcs 

•SVe’ Fluid Dynamics 
Police 

.SVe Occupations, Populations 

Policy Making 

Sec Social Scicttces 
Government 

Pollulant Identification 

.SVe Water Quality 

Pollution Ahalemcnt 
.SVe Water Quality 
Water Quality Control 

lN>llution Kffccts 
.See Water Quality 

Pollution Sources 
.See Water Quality 

Population Distribution 

.SVe Ecology 

Population Dynamics 
See Ecology 

Pore Water 

See Soil Science and Mechanics 
I’rcssure 

Porosity 

See Sedimentolugy 
Sediment Properties 

Ports and Harbors 

See Transportation Ehgineeiing 
Terminals 


Power Plants 

See Afechotiical Power and 
fdiuipineni 

Power Reservoirs 

Sec Reservoirs and Impoundments 

Pre-iropoundment Sites 

Precipitation 

See Aieieorology 
Meteorological Precipitation 

Prediction Models 

See Injof/naiion Systems Research 
Mathematical Models 

Prefabricated Stroctores 

See Mechanics of Struefures 

Pressure 

See Sod Science and Afechanics 
See Techniques and fnstrumentation 
Measurements and Measurlni» 

Primary Waves 
See Geophysics 
Seismology 

Production and Processing 
See Rconotnics 

Profiles 

See Oceanography 
Oceanographic Techniques 

Programming 

6’e‘<? Information Systems Research 
Hconomic Theory 

Project Post-evaluation 

See H'mcr Resources Maiuigenieiu 

Projections and Estimations 
See Water Resources Management 

l^rojcctions and Forecasts 

See Economics 

Public Health 
Community Health Services 
Administration and Planning 
Community Mental Health Center 
Emergency Non-hospital Service 
Information and Referral Service 
Personnel 
Regional Centers 
Epidemiology of Disease 

Public Income Planning 

See Economics 
Income Analysis 


Ciee tceservotrs ana impounatnenrs 

Public Works 
5'f'e' Urban Research 

Publications 

Bibliography 

Catalogs, Tables, Compihiiions 

HandhooKs 

Indexes 

Monographs 

Periodicals. Journals 

Puip, Paper, and I/Ogging 
Pumping 

See Techniques and htstrumenutfion 
i^nups 

See Mechanicaf Power and 
Equipment 

Q Waves 

See Geophysics 

Seismology 

Quality Control 

See Tmnsporuiiion Ijigincering 
Radar 

See Meteorology 
'Icchttiqucs and lasirumentalion 
See Tecimiquesmul Insirumcntotion 
Remote Sensing 

Rudiution Kniissioti 

Sec Soil Science and Mechanics 

Physical l^ropcrtics 

Radio Conimiinicaiion 
See Electronic Systems 
Cotnnuinicalion Systems 

Radio Detection Systems 
See Electronic Systems 
Sensing Systems 

Radioactive I'allout 
Sec Water Quality 
Poilution Sources 

Radioactive Waste 

Radioactivity 
See Air Pollution 
I'ypcs of l^ulliitanls 

Radiosondes — Rawinsondcs 
See iMeteorology 
Techniques and Instrumentation 


I (,'Liiuiq cuiu uiiiciiuti 

Random 

See Engineering Mechanics 
forces and Loadings 

Rate of Deposition 

See Sedimeniology 
Sedimentary Deposits 

Reactor Safety 

See Nuclear Reactors 

Reactor Siting 

See Nuclear Reactors 

Real Estate Sector 

See Economics 

Reconnaissance Maps 

See Techniques and Insinimei 
Maps and Surveys 

Rceoniiaissnncc Surveying 

See Techniquesand Instrunwi 
Surveying Methods 

Recovery — Production 

Economic Geology 
Oil and Natural Gas Rescivo 

Rccreutinn 

Access to Recreation 
Damage l/>sses 
Demand and Use 
Imw's and Regulations 
Parks 

Recreation A cfiviiies 

Hicycling 

Roiiting 

Camping 

Fishing 

Hiking 

Touring 

Recreation I'qcilities 
Safety 

Recreational 

See Buildings and Land 
Development 
Building Classification 

Regional Centers 

See Public Health 
Community Health Services 

Regional Economics 

See Economics 
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Oft' iiMiiumtcs 

Rhyolite 

See ligneous Rocks 
Rifts 

See Structural O'eolofty 
l-aulls 

Rime 

5‘o(' Meteorology 
M etcorological Condensat ion 

Riparian Land 
Riprap 

Sec Hydraulics 

Risk and Knlreprcneiir Decisions 

See Economics 
Production and Processing 

River Basins 
Road Obstacles 

See I'ransportaiion ijif>ineerinR 
rraffic li.ngiaecritrg 

Roadway 

Transportation EnRineerinu 

Rock Mechanics 
See i'tnu'fmr// GeoloRv 

Rockfrll Dams 
See Hydraulics 
Dams 

Roofs 

See UuUdiuRs and luind 
Development 

Components and liquipmciU 

Rural Areas 

Safely 

See UuUdinRS and Land 
Development 
See Recreation 

See Transportation Bigineering 
Traffic Engineering 

Safety Engineering 

Saline Water Intrusion 

See Water Quality 
Pollution Sources 


Off on ui I unii xjctjiufi y 

Tectonic Features 
Salt Marshes 
Sampling 

See Technicpies and 
Instrumentation 

Sand 

See Soil Science and Mechanics 
Soil Types 

Sands and Gravels 

See Economic Geology 
Non-metallic Deposits 

Sanitary laindmis 

See Water Quality 
Pollution Sources 

Satellite Communication 

See Electronic Systems 
Communication vSyslems 

Satellites 

See Meteorology 
'I'cchniques and Instrumentation 
Sec Technicpies and Instrument at ion 
Remote Sensing 

Saturated 

See Soil Science and Mechanics 
Soil Types 

Scarps 

See SfntcUiral Geology 
Sea Cliffs 

See Geomorphology 
Shoreline Gcomorpliology 

Sea Floor Spreading 
See Structural Geology 
Tcclonics 

Sea Level Variations 
See OceaMogmp/iv 
Sea Water Motion 

Sea Walls 
See Hydraulics 

Sea Water Analysis 
See Oceanography 
Sea Water Chemistry 

Sea Water Motion 
See Oceanography 

Seasonal Discharge 
See Hydraulics 
Discharge 


Salinity 

See Oceanography 
Sea Water Chemistry 
.See Water Quality 
Water Properties 
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Scdinicnl Properties 
•SVi' .SVj/iMii'Mt()/i>^» 

Sedimcniarj Illslorv 
Sft' Stratigraphy 
GcoJogic Hislor) 

Sedimentarj Rocks 
Sft' SftIuHfiita/oyi 

Sedinicntolog) 

I ithifuatKi/i 
Sf(li/nf/it Dffiosiiion 
Scihment Properties 
InitTiiuial Water 
Mmeralogical Composition 
Porjiieability 
Porosity 
Sediment Si/e 

Sfilinient Provenance Siiulies 
Sediment Transport 
Iransport Agents 
Transport Effects 
Transpori Methods 
Sedimauary Deposits 
Alluviu) Deposits 
I-ake Deposits 
l.oess 

Overburden 
Rate of Deposition 
Sediment Thickness 
Unconsolidated Deposits 
Sedimentary Hocks 
Glacial Clasiics 
Non-clastic Sediments 
Tcctogenic Clastics 
Water Deposited Clastics 
Sediments 
i'ev Water Quality 
Pollution Sources 

Seepage 

See Also Soil Science and Mechanics 

Seiches 

Seismic Applications 
.SVi? Geophysics 
Seismology 

Seismic Energy 
See Geophysics 
Seismology 

Seismic Mapping 
See Geophysics 
Seismology 
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Seismology 

Seismic Reflection 
Scd’ Geophysics 
Seismology 

Seismic Stations anti Networks 
See Geophysics 
Seismology 

Seismic Strain 
See Geophysics 
Seismology 

Seismic Stress 
See Geophysics 
Seismology 

Seismic Studies 
See Oceanography 
Geophysical Oceanography 
Seismic Surveys 
See Geophysics 
Seismology 

Seismic Tillmetcrs 
See Geophysics 
Geophysical Instrumentation 

Seismic Travel Time 
See Geophysics 
Seismology 

Seismic Wave Amplitude 
See Geophysics 
Seismology 

Seismic Wave Fret|uency 
See Geophysics 
Seismology 

Seismic Wave Magnitude 
See Geophysics 
Seismology 

Seismic Wave Propagation 
See Geophysics 
Seismology 

Seismic Wave Velocity 
See Geophysics 
Seismology 

Seismographs 
See Geophysics 
Geophysical Insirumentaiion 
Seismology 
See Geophysics 


Sensing Systems 
See Elevironic Systenus 

Sensitivity Tcchiii(|iie.s 

See InformotUm Systems iicsearch 
Control Ilicory 

Septic Tanks 
See Waste Wnfci 
Trealinent/ Disposal 
Sewage System 

Scltleincnl 

See Soil Science and Mvehank s 
Severe Storms 
See Meteorology 
Attnosplicre Disiurharicc 
Sewage 

See Water Quality 
Pollution Sources 

Sewage System 

See Water 

Treatment/ Disposal 

Shale 

See Soil Science a/ul Mechanics 
Soil Types 

Shapes 

See Gcumorphology 
Watershed Morphology 

Shear 

Sec Engineering Mcelumies 
Strain 

Shear Strength 

See Soil Science and Mechanics 
Mechanical I’ropcrtics 
See Structural Geology 
Rock Mechanics 

Shells 

See Moviumics of Structures 

Ships and Cruises 
See Oceanography 
Oceanographic Techniques 

Shoals 

Shock Waves 
See Acoustics 

Shoreline Gcomorphology 

See Geomorphology 
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Snowslidcs 

See Oeoniorphology 

Muss Wnsling 


Social Aspects 

See iVaier Resources Manogemeni 
Soda! ICnvironment 
See Urban Research 


Social Sciences 
Community Studies 
Criminology 
Demof^raphy 
Government 

Intergovcrnmciual Relalions 

l.cgislallve Processes 

Policy Making 

hiw and I.e}>td Procedures 

/x'isure and Recreation 

Matuiftemcni and Administration 

Manpower 

Medical 
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Social Structure 
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Social Structure 
Sec Social Sciences 

Social Workers 

See Occupations. Populations 

Soil Cement 

See Soil Scietice and Mechanics 
Soil Types 

Soil Dynamics 

.See Soil Science and Mechanics 
Soil Leaching 
Soil Maps 

See Technk/uesand Inxtrumetuation 
Maps and Survey.s 

Soli Pollutiofi 

^ee Sod Science and Mechanics 

Soil Science and iVfcclianics 

liack/ills 

Bearing Capacity 
Buried Structures 
Chemical Properties 
Conservation 
Cover Crops 
Drainage 
Piarth Structures 


Slopes 

Erosion and Erosion Control 

Foundations 

Landslides 

l.iquefaclion 

Mechanical Properties 

Coiiesioii 

Compressive Strength 

Creep and Rheology 

Deformation 

Elasticity 

Shear Strength 

Microbiology 

Nutriemsj Fertilizers 

Physical Properties 

Density 

Frost I'lcaving 

Grain Shtipe 

Grain Si/c and Distribution 

Permeability 

Radiation Emission 

Swelling — Shrinking 

Temperature 

Void Riitio and Porosity 

Water Content 

Pressure 

Hydrostatic 

Pore Water 

Uplift 

Seepage 

Setileme/it 

Soil Dynamics 

Soil Pollution 

Sod Surveys 

Soil Types 

Aggregate 

Clay 

Cohesive 

Consolidated 

Disturbed — Undisturbed 

Expansive 

Glacial 

Granular 

Uiycrcd System 

Permafrost — Frozen Soils 

Sand 

Saturated 

Shale 

Silt 

Soil Cement 

Sod-Structure Interaction 
Stability Analysis 
Stresses 
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l-oad I'esls 
Model Studies 
Penetrometer 
Permeability 
Pie/omelcrb 
Suihilii’.ation 
Triaxial Test 
Vane I'esl 
Water Content Test 

Soil Surveys 

See SoiV S'c/eMce (md Xtechankfi 
Soil Types 

S(.'c Soil Science and Mechanics 

Soil-Structure Interaction 

See Soil Science and Mechanics 

Solar Energy 

See Biergy Conversion 

Natural Energy Souiccs 

Solid Waste Management 
Disposal 

Environmental Impact 
Management and Planning 
iVaste Type 

Sonar 

See Oceanography 
Oceanographic InstruniciUation 

Space C ommunication 
Sec Electronic Systems 
CTonimunication Systeni.s 

Spectral Kcflcctance 

See Techniques and InstntmenUition 
Remote Sensing 

Spillways 

See Hydraulics 

Stability 

See Engineering Mechanics 

Stability Analysis 

See Soil Science and Mechanics 

Stabilization 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Standards and Criteria 

See Transportation Bigineer/ng 

Design 

State — Local (lovernments 

See Water Resources Management 


Forces and Loadings 

Statistical Models 

See Information Systeim Research 

Matlicinatical Models 

Steel Structures 

See Mechanics of Siruciwcs 

Stiffness and Flex 

See Engineering Mechanics 

Mechanical Vibrations 

Stilling — Settling Basins 
Sec Hydraulics 

Stochastic Models 

See Informaiion 5^r.w^*/)i.v Research 

Mathematical Models 

Storage and RctciUtun 
See H'mmc Water 
Tretnmcnij Disposal 
Sewage System 

Storm Modification 
See Meteorology 
Weather Modification 

Storm Runoff 
See Water Runoff 

Storm Sewers 
See Waste Water 
Treatment / Disposal 
Sewage System 

Storm Surge 
See Oceanography 
Sea Water Motion 

Storms and Squalls 
See Meteorology 
Atmosphere Disturbance 

Strain 

See Engineering Mechanics 

Strain (Gauges 

See Engineering Mechanics 

Analysis 

See Geophysics 

Geophysical Instrumentation 

Stratigraphy 

See /ilso Oceanography 

Marine Geology 

Correlation 

Formation 

(Icohgic History 


Local Stratigraphy 
Stratigraphic Facies 
Siruiigraphic Secptcnce 
Subsuifuce Stratigraphy 
T'olcanir Stratigraphy 

Stream Banks 

Streuni Control Factors 

.SV(' Gcomorphohgy 
Streams 

Stream Gradient 

See Geomorphohgy 
Streams 

Stream Scour 

Stream Sediment V'icld 

Streams 

See Also Gcomorphology 

Strength 

See Engineering Mechanics 

Stress — Behavioral Aspects 
Disaster 

Isolation, Social and Petreptua 
Stresses 

See Engineering Mechanics 
See Soil Science and Mechattic. 

Structural 

Sec liiiildings and hmd 
Development 
Design 

Transportation Engineering 
Design 

Slructurnl Analysis 

Sec Mechanics of Structures 

See Struciura} Geohgy 

Structural Design 

See Mechonics of Structures 

Structural Geology 
Fault Complexes 
Faults 
Rifts 

Thrusi Faults 
Transform Faults 
Folds 

Joints — Fractures 
Rock Mechanics 
Compressive Strength 
Deformation -- Fracture 
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Suburban Arens 

Sunshine 

See Meicorology 

Supersonic I' light 

See AeronauiUs and Aerodynamics 
Aircraft Flights 

Support Structures 

See Mechanics of Structures 

Surface Mow 
See Hydraulics 

Flow Types ■ - Nalurat Water 

Surface Water 
See Water types 

Surface Waves 
See Geophysics 
Seismology 

Surveying 

See Transportation Engineering 
Basic Studies 

Surveying Methods 

*SV(' Techniquesand Instrumentation 

Swamps — Marshes 

Swelling — Shrinking 

See Soil Science and Mechanics 

Physical Properties 

Synoptic Wcatlier Observations 

See Meteorology 

Synthetic Hydrology 

See Techniquesand Instrumentation 

Systems Analysis 

See Information Systems Research 
Economic Tlicory 

See Techniques and Instrumentation 

'lalus — Scree 
See Geomorphology 
Mass Wasting 

Taxes 

See Economics 
Income Analysis 

'rcchni(pie Development 

See Techniques and Instrumentation 

I'cchniqucs and Instrumentation 

See Also Meteorology 
See A Iso Soil Science and Mechanics 
Biological Oxygen Demand Test 
Borehole Logging 


Data Analysis 

Drilling 

Field Studies 

Flume Studies 

Forecasting — Trediciion 

Gaging 

Water Level Recorders 
Water Motion Recorders 
Water Volume Recorders 
Geochronology 
Geophysical Analysis 
Heavy Mineral Analysis 
In Situ Techniques 
Infrared Techniques 
laboratory Analysis 
land Forming 
Bench Leveling 
Slope Slabili/ation 
Lysimeters 
Maps and Surveys 
Charts 

Geologic Maps 
Geologic Sections 
Gravity Maps 
Mine Maps 
Reconnaissance Maps 
Soil Maps 

Slrucluic Contour Maps 
Topographic Maps 
Mathematical Analysis 
Measurements and Measuring 
Acceleration 
Mass 

Measuring Devices 
Pressure 
Vibration 
Model Studies 
Computer Models 
Mathematical Models 
Physical Models 
Monitoring 

Nuclear Moisture Meiers 
Observation Wells 
Optical Instrumentation 
Imaging 

IMiotographic Instruments 

Pesticide Application 

Petrography 

Piezonwiiy 

Pumping 

Remote Sensing 

Aircraft 
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utomalJC Siadons 
cclromagnetic Radiation 
frarcd Radiation 
iscr.s — Masers 
icrowave Raduuioii 
\dar 
tclUtes 

ectral Reflectance 

/npjing 

nufodon 

Tveying Methods 
■rial Photography 
'nstriiciion Surveying 
veling 

me Table Surveying 
connaissance Surveying 
ilaleriuion 
^tihetic Kydrofogy 
sign Plow 
)w Routing 
drographs 
ucnis Analysis 
hnique Development 
'cmatry 
icer Methods 

:htiologjcnl Development 
■ DconomUw 

dugciie.sis 
Structural G't’o//J^r 
ilonics 

togcnic elastics 

Sedimentology 
iincniary Rocks 

tonic History 
Snatigraphy 
)log)c History 

tonics 

Siructruaf Geology 

icomniunication Networks 

Dleciionic Sysienis 
nmunicaiion Systems 

unctry 

Electronic Systems 
nmunicaiion Systems 
Techniques and Insirumentaiion 
seismology 
Geophysics 
rnology 

jric Currents 

Geophysics 
trical Properties 

peratc 


.Set’ Soil Science and Mectumics 
I^liysicai F*ropcrties 
Sec Water Quality 
Water Properties 

Temperature Instruments 
Sec Meteorology 
Techniques and Instrumentation 

Icmpcraturc Mapping 
See Geophysics 
Geothermal Properties 

Tensile 

Engineering Mechanics 
Stresses 

Terminals 

.rt'O Transporunion Engineering 

Terraces — Benches 
See Geomorphoiogy 
Streams 

Terrain Influences 
See Ail Pollution 
Mcieoralogical Aspects 

Testing 

Sec Buildings «iu/ Icmd 
Development 

Testing Tacilitics 
See IJecironic Systems 

Testing of Models 

See information Systems Reseat eh 

Mathematical Models 

Thermal 

See Engineering Mechanics 
Sircsscs 

Thermnl T'caturcs 
See Geomorphoiogy 
Groundwater Features 

Thermal Pollution 
See Water Quality 
Pollution Sources 

Thermnl Properties 

See Heat and ntermodynatnics 

See Oceanography 

Sea Water Properties 

Thermal Waters 
See Economic Geology 
Non-meiallic Deposits 

Thermodynamic Relations 
See Heat and Ihermodynantics 

Thermodynamics 


.See* Structural Geology 
Faults 

Thunderstorms 

Sec Meteorology 
Atmospiicre Disturhance 

Tidal Action 

See flydraulks 

Tides 

See Also Oceanography 
Sea Waiei Moiion 

Topographic Maps 

Sec Techniques and Inslrumeniaiicm 
Miips and Surveys 

Topography 

See Geomorphoiogy 

Physiography 

Tornadoes — Waterspouts 

See Meteorology 
Atmosphere Disturbance 
Touring 
6Vr Recreation 
Recreation Activities 

Towers 

See Meteorology 
Techniques and Instrumcnttilion 

I race Element Analysis 
See Geochemistry 

Tracer Methods 

See Meteorology 

lechnlques and Inslrumcniation 

See Techniques and Instrumentation 

Tracers 

.S’e'c Oceanography 
Oceanographic Techniques 

Traffic Control 

See Transportation Engineering 
Traffic Engineering 

Traffic Engineering 

See Transportation Engineering 

Transform Faults 

See Structural Geology 
Faults 

Transport Agents 

See Sedimentology 
Sediment Transport 

Transport Effects 

See Sedimentology 
Sediment Transport 

Transport Methods 
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See Soil Science and Mechanics 
Techniques and Instrumentation 
Trilatcration 

See Techniquesand Instrumentation 
Surveying Methods 

Tropical 

See Climates 

Trusses 

5’ee Mechanics of Structures 

Tsunamis 

See Oceanography 

Sea Water Motion 

Tuff 

See Igneous Rocks 

Tundra 

Turbidity 

See IVater Qualify 

Water Properties 

Turbidity Currents 

See Oceanography 
Marine Geology 

Turbulence 

See Oceanography 
Sea Water Motion 

Turbulent Tlow 

See Hydraulics 

Flow Types •— Natural Water 

Unconsolidated Aquifers 

See Aquifers 

Unconsolidated Deposits 

See Sedimentology 
Sedimentary Deposits 

Under-water 

See Buildings and Land 
Development 
Construction 

Underground Waste Disposal 

See Water Quality 
Pollution Sources 

Unsteady Mow 

See Hydraulics 

Flow Types — Natural Water 
Uplift 

See Soil Science and Mechanics 
Pressures 

Urban 

See Transportation Engineering 
Highway Classification 


See Urban Research 

Urban Industry 

See Urban Research 

Urban Planning 

See Urban Research 

Urban Renewal 

See Urban Research 

Urban Research 
Housing 

Housing Demand 
Housing Location 
Housing Rehabilitation 
Housing Types 
Land Use 
Public Works 
Social Imvironment 
Urban Government 
Urban Industry 
Urban Planning 
Urban Renewal 
Urban Services 
Urban Transportation 
Urbanization 

Urban Runoff 

See Water Runoff 

Urban Services 

See Urban Research 

Urban Transportation 

See Urban Research 

Urbanization 
See Urban Research 

User Surveys 

See Water Resources Management 
Utilities 

See Buildings and Land 
Development 
Building Classification 

Valleys — Canyons 
See Gcomorphology 
Streams 

Valves 

See Mechanical Power and 
Equipment 
Control Devices 

Vane Test 

See Sail Science and Mechanics 
Techniques and Instrumentation 

Vibration 

See Techniques and /nstrumentation 


Physical Properties 

Volcanic Eruptlun.s 
See yotcanics 

Volcanic Rocks 
Sec Igneous Rocks 

Volcanic Stratigraphy 
See Straiigruphy 

VoJcanics 
Pillow Lava 
yolcanic Enipuons 
Volcanoes 

Volcanoes 
Sec Geochemistry 
See Structural Geology 
Tectonic Features 
See yolcanics 

Vorticity 

See Meteorology 

Walls 

See BuikUngs ami Land 
Development 

Components and Equipment 
Warehouses 

See Transportation Engineering 
Terminals 

Warning Systems 

See Also Electronic Systetm 

Washout — Scavenging 

See Air Pollution 
Meteorological Aspects 

Waste Type 

See Solid Waste Management 

Waste Water I reatnient/ Disposal 

Domestic Wastes 
Industrial Wastes 
Sewage System 
Combined Sewers 
Design and Location 
Regional Systems 
Septic Tanks 
Sewage Treatment 
Storage and Retention 
Storm Sewers 
Waste Water Disposal 
Waste Water Treatment 

Water Allocation 
See Water Supply 

Water Budget 

See Water Supply 

Water CircuJafion 


Physical Properties 

Water Content Test 

See Soil Science and Mechanics 
Techniques and Instrumentation 

Water Currents 
Water Cycle 
Water Demand 

See Water Resources Xlanagcmenl 

Water Deposited Clasfics 
See Sedimentology 
Sedimentary Rocks 

Water Drawdown 
Water Infiltration 

Water Law 

See Ijiw and Water 

W'atcr I.evel Fluctuation 

Water Level Recorders 

See Techniquesand Instrumentation 

Gaging 

Water Loss 
See Water Supply 

Water Motion Recorders 

See Oceanography 

Occa nographic 1 nsi ru men t a t io n 

See Techniquesand Instrumentation 

Gaging 

Water Properties 
See Water Quality 

Water Quality 
Path of Pollutants 
Pollutant Identification 
Pollution Effects 
Pollution Sources 
Agricultural Chemicals 
Effluents ~ Waste Water 
Forest Debris 
Industrial Wastes 
Mining Activities 
Natural Sources 
Nutrients 
Organic Mailer 
Petroleum Wastes 
Plant Pollutants 
Radioactive Fallout 
Saline Water Intrusion 
Sanitary Landfills 
Sediments 
Sewage 

Thermal Pollution 
Underground Waste Disposal 
Potahlp Wntpr 


Chemical 

Color 

Depth 

Electrical 

Ions and Gases in Water 

Mineral Content 

Organic 

Physical 

Salinity 

Temperature 

Turbidity 

Water Quality Control 
Baseline Studies 
Desalination 
Filtration 

Pollution Abatement 
Water Standards 

Water Quantity Studies 
See Water Supply 

Water Resources Development 

See Resources Management 

Water Resources Kcononiics 
See Economics 

Water Resources Management 

Adtninlsirative OrgatUzatiom 
Ahernalive Planning 
Control and Protection 
Federal Government 
Flood Control Planning 
Ijtnd Use 
Management 

Multiple Purpose Projects 
Non'Structural Alternatives 
Planning 

Project Poshcvaluation 

Projections and Estimations 

Social Aspects 

Slate — [jocal Governments 

User Surveys 

Water Demand 

Water Resources Development 

Water Reuse 

See Water Supply 

Water Rights 
See Law and Water 

Water Runoff 
Agricultural Runoff 
Snowrrielt Runoff 
Storm Runoff 
Urban Runoj^ 

Water Shortage 
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Water Wells 

Water Yield 

See Water Supply 

Water Quantity Studies 

Watershed Morphology 
Geomorphology 

W'atcrshcds 

Agricidturat Watersheds 
Forest Watersheds 
Small Watersheds 

Wave /\,cti<m 
See Hydraulics 

Wave Attenuation 

See Geophysics 
Seismology 

Wave Dispersion 

See Geophysics 
Seismology 

Wave Propagation Media 

See Geophysics 
Seismology 

Waves 

See Also Oceanography 
See Water Motion 

Weather 

See Transportation Engineering 
Basic Studies 

Weather Charts, Maps 

See Meteorology 

Weather Communication 

See Electronic Systems 
Communication Systems 

Weather Influences 
See Air Pollution 
Meteorological Aspects 


See Geomorphology 

Weirs 

See Hydraulics 

Welfare Economics 

See Economics 

Wetlands 
Wild Rivers 
Wilderness Areas 
Wind 

See Digineering Mechanics 
I'orces and Loadings 
See Meteorology 

Wind — Water Interaction 

Sec Oceanography 

Air — Sea Boundary Studies 

Wind Direction 

See Meteorology 
Wind 

Wind Meters 

See Meteorology 
Techniques and Instrumentation 

Wind IVofilcs 
See Meteorology 
Wind 

W ind Shear 

See Meteorology 
Wind 

W'ind Velocity 
See Meteorology 
Wind 

Wood Structures 

See Mechanics of Structures 

/.uning 

See Buildings and Land 
Development 

Land Use and Development 
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Accidents 


Acrmi rnoio{«rapny 


• Also Transportotion Engineering 
Traffic Engineering 

VELOPMENT OF TRAINING PROGRAM FOR EMER- 
iFiNCY MEDICAL SERVICE PROGRAM ADMINISTRA- 
(ON ...16.0003 

ORDINATED ACCIDFiNT RESCUE ENDEAVOR. STATE 
)F MISSISSIPPI (PROJECT CARE-.SOM) • VOLUME I • 
)PERATION STRUCTURF. AND PROCEDURES .16.0013 

NSOLIDATED SYSTEMS OF EMERGENCY SERVICES - 
(EBRASKA (PROJECT 20/20) ...16.0014 

Acoustics 

' Also Geophysics 
Seismology 

Acoustic Emi.ssk)n 

OUSTIC EMISSION AND RELATED PROPERTIUS OF 
NOW APPLIED TO THE DETERMINATION OF SLAB 
kVALANCHE INITIATION 11042-F.N .1.0004 

OW PACK STABILITY INDICES RELATIVE TO IHE 
:LIMAX AVALANCHE ...1.0013 

Shock Wavi-s 

kTER YIELD IMPROVEMENT AND AVALANCHE 
IAZARD prediction in ALPINE AREAS OF THU 
(OCKY MOUNTAINS ...l.OOU 


Administration & Planning 

? Public Health 
Community Health Services 

Administration and Management 

’ Transportation Engineering 

Administrative Organizations 

! Water Resources Management 


Sec Techniques and instrumentation 
Surveying Methods 

Aeroinagnctlcs 

See Geophysics 

Magnetic Properties 


Aeronautics and Acrodynnmic.s 

AiKCRArr Fi.iciins 
Level Flight 

WATER YII:LD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ..I.OOIl 

Supersonic Flight 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS .1.0011 

Aviation Sathty- Suhvivai. 

.SEARCH AND RESCUE COMMUNICATION-GLOBAL 
RF.SCUU ALARM NET (GRAN) ...16.0010 

Re.scul Oitkattons 

SEARCH AND RHSCUF. COMMUNICATION-GLOBAL 
RESCUE ALARM NET (GRAN) ...16.0010 

THE ROLE OF HELlCOPrERS IN EMERGENCY MEDICAL 
CARE SYSTEMS ...16.0024 


Aerosols 

See Air Pollution 

Tyfies of Pollutants 


Aftershocks 

See Geophysics 
Seismology 
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jeomorpholo^y 

^frear7i.s 


See tVater Runoff 


Aggregate 


Agronomy 


srtfV Science and Mechanics 
wil Types 

Agricultural Chemicals 


FOREST FIRE BEHAVIOR • CALIFORNIA .. .S.IHMX** ^ 

EFFECT OF PRESCRIBED BURNING ON WAl l H * 

AND QUALITY FROM BRUSH lNFESTi;i> I ^ * 
TEXAS ..5.0022 

SOYBEAN PHYSIOLOGY AND MANAGF.MF.N 1 


Vaier Qiialtiy ^j|. . Sjv^ Boundary Studies 

'‘oUitrion Sources 


Agricultural Costs 

economics 
.'osi Analysis 

Agricultural Economics 


Agriciilturol Engineering 

TROL AND USE OF I'lRn PARTICULARLY IN SVIL- 
RNESS, PARK. AND OTHER RECREATIONAL AREAS 
.COIQ 

SURVEILLANCE SYSTEMS FOR 1IIE DETECTION 
ID MAPPING OF FIRES ...5.0t)46 
ORATORY STUDIF.S OF CONSERVATION AND 
AINAGE STRUCTURES ...6.0085 

:H RIVER WAIERSHED PROJECl - TENNESSEE 
.0368 

ilLIZATION OF STEEP LAND SLOPES ■ OHIO 
nn<o 


See Oceanography 

Air Mass 

See Mcieoioiogy 

Air Patterns and Circulation 

See Meteorology 

Air Photo Interpretation 

Sec Soil Science and Mechanics 
TechnUptes and InstrunienUiihn 


Air Pollution 


NORTH RICHMOND - SAN PABLO BAY AUTA S I % t 
CALIFORNIA . 6.0178 

Air Quality Standard.s 


-'■■slrir*.* 


THK INFLUENCVi OF WEATHER AND (LIMA II . 
FOREST FIRE OCCURRENCE AND BEHAVIOH | ^, I I 
EAST AND SOUTH ...S.0043 

vTION IN 


LOPMENT 

•NNESSEE 


Detection a Mcasuremeni 
Air Pollution Monitoring 

RAINWATER CONTAMINATION RY V( II e -X 
VOLATILES FROM KILAUEA VOLCANO. * I A. %•. 
(PHASE I) ...14.0015 


Chemical Analysis 

RAINWATER CONTAMINATION BY V()| t A » 
VOLATILES FROM KILAUEA VOLCANO. I I A ^ 

rPU&CRi) liinnic 'll 


LL LAKE, BIG HILL CREEK, KANSAS ...6.0141 


Meteorologicai. Aspects 
Dispersion - TransfMri 

/ATER CONTAMINATION BY VOLCANIC 
ATILES FROM KILAUEA VOLCANO. HAWAII 
^SE I) ...14.0015 

Terrain Influences 

ES OF URBAN EFFECTS ON RAINFALL AND 
£RE WEATHER ...2.0004 

IVashouf • Scavenfiinfi 

■R STUDIES IN THE NATIONAL HAIL RESEARCH 
IRIMENT (NHRE) .7.0017 

Weather Influences 

IS OF URBAN EFFECTS ON RAINFALL AND 

;re weather . 2.0004 


Types 01 Poi.i.utants 

.4('ro5o/,T 

R STUDIES IN THE NATIONAL HAIL RESEARCH 
•RIMENT (NHRE) ...7.0017 

Gases 

•OPMENT OF IMPROVED TECHNIOUF.S FOR 
G PRESCRIBED FIRE IN SOUTHERN FORESTS 
)41 

OPMENT OF EMISSION FACTORS FOR ESTIMAT- 
ATMOSPIIERIC EMISSIONS ...5.0044 
ATER CONTAMINATION BY VOLCANIC 
ATILIiS FROM KILAUEA VOLCANO. HAWAII 
SE I) ...14.0015 

Organic Conipoitnds 

OPMENT OF EMISSION FACTORS FOR ESTIMAT- 
\TMOSPHERlC EMISSIONS ...5.0044 

ParticuUiles 

OPMENT OF IMPROVED 'TECHNIQUES FOR 
G PRESCRIBED FIRK IN SOU'THERN FORESTS 
)42 

NFLUENCE OF WEATHER AND CLIMATE ON 
•ST FIRE OCCURRENCE AND BEHAVIOR IN THE 
• AND SOUTH ...5,0043 

OPMENT OF EMISSION FACTORS FOR ESTIMAT- 
\TMOSPHERIC EMISSIONS ...5.0044 
ATER CONTAMINATION BY VOLCANIC 
\TILES FROM KILAUEA VOLCANO. HAWAII 
SE I) ...14.0015 

Radioactivity 

R STUDIES IN THE NATIONAL HAIL RESEARCH 


TEE ON FIRE RESEARCH .. 5.000H 
CORRELAllON OF SATELLITE AND GROUND DATA IN 
AIR I*OLLUTION STUDIES (ABURHV} ...5.00.12 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
rORE.ST FIRE OCCURRENCE AND BI-HA VIOR IN THE 
EAST and SOUI H . 5.0043 

DEVELOPMF.NT OF EMISSION FACTORS FOR ESTIMAl- 
INC ATMOSPHERIC EMISSIONS ..5.0044 


A.ir Pollution Monitoring 


Atgal Studies 

STUDIF.S OF THE RED ALGAE IN DISCAYNE BAY 


See Air Pollution 

Detection & Mensureniem 

Air Pressure • Density 

Sec Meteorology 

Air Quality Standards 

Sec Air Pollution 

.\lr Temperature 

See Meteorology 

Air Turbulence 

See Meteorology 

Airernft Fire 

See Fire Research 
Types of Fire 

Aircraft Flights 

See Aeronautics and Aerodynamics 

Airfield Sites 

See Gcomorphulogy 

E'u^iMeerin^ Gco/ofiy 


See Sedinieniolog\ 

Sedimentary Deposits 


Alluvial Fans 

See Geomorpiiolony 
Streams 


Allernatlve Planning 


See Water Resources Manas^ement 


Andesite 


See Ipieoiis RtK'ks 


Annual Discharge 


See Ifyclrnnlics 
OischarKe 


Antecedent Moisture 


See Water Types 


Antennas 


See Electronic Systems 


Aquatic Plants 


See Ecology 


Aqueducts 


See Hydraulics 


Aquicludes 


LAND-SUBSIDENCE STUDIES IN CALIFORNIA • TO 
STUDY THE EXTENT. MAGNITUDE R ...10.0018 


RESPONSE OF WATER LEVELS lO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA ..6.0068 

implications OF ZONING AS AN URBAN WATER 

’ MANAGEMENT MEASURE - GEORGIA .6.0237 

MONTEREY BAY - CALIFORNIA ..9.0030 

CONTINUING QUANTITATIVE GROUND WATER STU- 
DIES IN T HE HOUSTON DISTRICT ...10.0013 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA - TO 
STUDY THE EXTENT. MAGNITUDE R ...10.0018 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST AREA ...10.0032 

SNAKE RIVER PLAIN. PART B • VOLCANIC ROCKS • 
IDAHO .14.0013 

ENVIRONMENTAL GEOLOGY OF SELECTED PARIS OI‘ 
NORTHWESTERN VERMONT .15.0038 

Clastic Aqi)1Fi;ks 

CITY OF JACKSON. MISSISSIPPI. WATER RESOURCES 
STUDY ...6.0310 

Unc onsoi idait-i) Aouiitus 

WATER RESOURCES OF THF: RED RIVER OF TTIE 
NORTH DRAINAGE BASIN IN MINNESOTA ,,,6.030.3 


Arch Dams 

See Hydraulics 
Dams 


Arid niid Desert 

See Climates 


Arlesian Flow 

See Hydraulics 

Flow Types - Natural Water 


Artificial Islands 

See Hydraulics 


Aquifers 


Artificial Recharge 


EASTERN SNAKE RIVER PLAIN REGION INVESTIGA- 
TIONS - IDAHO .3.0179 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OUGOCENE DEPOSITS OF THE GULF COASTAl 
PLAIN ...3.0243 


See Water Supply 
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GREATER ANCHORAGE AREA BOROUGH. ALASKA 
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STRENGTH OF EXISTING MASONRY WALLS ...3.0189 

DESIGN. SITING, AND CONSTRUCTION Ol- LOW-COS I' 
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BUILDING PRACTICES FOR DISASTER MITIGATION 
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UARTHOUAKU RESISTANT DESIGN HEOUIREMEN 1 S 
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TECHNIQUES FOR RETROITITING EXISTING BRIIKJI- 
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.3.0206 

SEISMIC BEHAVIOR OF FRAMED TUBES ...3.0207 
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SEISMIC RESEARCH ...3.0225 
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SEISMIC DESIGN OF BUILDING STRUCTURES ...3.0254 
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CONCRETE COMPONENTS AS INFLUENCED BY MO- 
MENT AND SHEAR ..3.0076 
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...3.0188 
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HURRICANE CAMILLE, VOLUMES IV & V (ABBREV) 
... 8,0012 

DENVER METROPOLITAN ARFiA. COLORADO ...9.0042 
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PALO ALTO. SAN MATEO. AND MONTARA MOUNTAIN 
7-1/2-MINUTE QUADRANGLES AND VICINITY, 
CALIFORNIA ...3.0121 

THE SEISMIC SAFETY STUDY FOR THE GENERAL PLAN 
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TION - VIl.LAGE OF EAST AURORA, N.Y.. TOWN OF' 
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.16.0054 

DOWNTOWN URBAN RENEWAL PROJECT. WILKES- 
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DISASTER INVESTIGATIONS . 6.0001 
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SUREICIAI. GEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA, ALASKA ...4.0006 

FLOOD INSURANCE. .S TUDY ...6.0005 

FLOOD INSURANCI- STUDY .6.0006 

DESIGN FOR FLOOD CONTROL AND WAVI- PROTEC- 
TION, CHAGRIN RIVER, EA.S TI-AKE. OHIO - HYDRAU- 
LIC MODEL INVESTIGA TION .. 6.0116 

FLOOD PLAIN STUDY AND MODEL FI.OOD PLAIN OR- 
DINANCE .6.02.15 

FLOOD PLAIN STUDY AND MODEL FLOOD Pl.AIN OR- 
DINANCE. MARCH, 1072 . .6.02.16 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
WATER RESOURCES POLICIES IN MINNESOTA 
...6.0.106 

URBAN HYDROLOGY STUDY - HOUSTON. TEXAS 
...6.0.186 

SURVEY OF LAKE FLOODING FROM ERTS-I - LAKE 
CHAMPLAIN .6.0393 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE. 
TO THE DEl.MARVA REGION OF DELAWARE. MARY- 
LAND, VIRGINIA ...8.0002 


. . 8.0012 

EVACUATION OF COASTAL RESIDF.N'TS DURING HUR- 
RICANES A PILOT STUDY FOR DADE COUNTY. 
FLORIDA ...8.0026 

THE USE OF GRASSES FOR DUNE .STABILIZATION 
ALONG I HE GULF COAST WITH INITIAL EMPHASIS 
ON THE TEXAS COAST .8.0049 

STATLSTICAI PREDICTION OF HURRICANE STORM 
SURGE - SOME MATHEMATICAL CONCEPTS RE- 
LATED VO STOCHASTIC SPECTRUM ANALYSIS (AB- 
BREV) ...8.0070 

SI'ORM SURGE ON THE OPEN COAST - FUNDAMEN- 
TALS AND SIMPLIFIED PUHIMCTION . .8,0072 

HURRICANI-; EFFECTS ON PORT FACILITIES .8.0076 

SPECIAL PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES • 1 LANDFALL STORMS .8.0110 

SPECIAI. PROGRAM TO LIST AMPLITUDES OF SURGES 
FROM HURRICANES - PART 2. GI:NERAL I RACK AND 
VARIANT STORM CONDITIONS .8.0111 

.MARINE, environmental PREDICT ION ...8.0113 

MARINI-; CONDITIONS AND AUTOMATED FORECASTS 
FOR THE. ATLAN TIC COASTAL STORM OF FEBRUARY 
18-20. 1972 . 8.01 15 

ATT.AN1IC HURRICANE EREOUENCIES ALONG THE U.S 
COASTLINE . .8.0132 

EORECAS 1 ING STORM-INDUCED BEACH CHANGES 
ALONG VIIUJINIA’S OCI AN COAST ...8.0134 

ALASKA GE.Ol.CXilC l-ARTHOUAKE HAZAIIOS .,,10.0016 

NATIONAL EAST COAST WINITTt STORMS • OIMiRA- 
HONS PLAN .12.0013 

TSUNAMI RE.SEARCH AND ENOINl-ERING APPLICA- 
TIONS 13.0015 

ENGINE.ERING GE.Ol.OGY KICONNAISSANCE STUDIES 
or COA.STAL COMMUNHTES. ALASKA ,13.0017 

I.ONG PITHOD WAVES AND SURGES ...13.0019 

TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM- 
MUNUTES • TYPE 16 FLOOD INSURANCE; STUDY 
-1.1.0028 

IJE.ACIl liUOSlON PROJECT. DELAWARE COAST PRO- 
TECTION PROJECT. DELAWARE ...15.0010 

A STUDY or NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA ..15.0017 

NATIONAL SMOREI.INE STUDY - GREAT LAKES REGION 
INVENTORY REPORT .15.0019 

NATIONAL SHORELINE STUDY - INVI-NTORY REPORT - 
LOWER MISSISSIPPI REGION .15.0021 

OFI-SF.T' COAS TAL INLETS - FORMS OI- SBDIMfiNT AC- 
CUMULATION IN THE BEACH ZONE - ALASKA, NEW 
l-NGLAND 15.0022 

PROITI.F OF A STORM - WIND, WAVES AND EROSION 
ON THE SOUT HEASTERN SHORE OF LAKE MICHIGAN 
.15.0025 

COASTAL ZONE AND SIIORELANDS MANAGEMENT - 
GREAT LAKES ...15.0026 
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RE EROSION STUDY OF ERIE COUNTY, OHIO 

5.0030 

RE EROSION STUDY OF LAKE COUNTY. OHIO 

5.0031 

KE EROSION STUDIES ALONG THF. OHIO SHORE OR 
KE ERIE ...15.0032 

LUATION OF GEOLOGIC AND OCEANOGRAPHIC 
CTORS INFLUENCING EROSION OF THE OREGON 
AST ...15.0033 

VS BARRIER ISLANDS . .15.0037 

-OGIC ENVIRONMENTAL MAPS FOR LAND-USE 

ANNING. CALIFORNIA .16.0055 

RONMENTAL GEOLOGIC ATLAS OF THE TEXAS 
ASTAL ZONE. GALVESTON-HOUSTON AREA 
6.0104 


Communication Systems 
See Electronic Systems 

Communication Theory 
See Information Systems Research 

Community Health Services 
See Public Health 


Codes and Standards 

UtHcli/igs tfi J.onel Development 

'onstrnction 

'>esisn 


Cohesion 

oil Science anri Mechanics 
iechanical Properties 

Color 

'a ter Quality 
'ater Properties 

Columns 

lechunics of Siniciitres 

Combined Sewers 

'aste Water TreaimenifDisposai 
ewage System 

Combustion 

ire Research 

Commercial 


Community Mental Health Center 

See Public Health 

Comnuinity Health Services 


Community Sludic.s 
See Social Sciences 

Compaction Test 

Sec Soil Science ant! Mechanics 
Techniques and hisinimentatiun 


Composite Structures 
See Mechanics of Strucuircs 


Compressive 

See Engineering Mechanics 
Stresses 


Compressive Strength 

See S<mI Science and Mechanics 
Mechanical Properties 
See Structural Geology 
Rock Mechanics 


Computer Methods 

See Techniques and Insirume/uaiion 


tildirigs & luind Development 
{tiding Ciassification 
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Computer Programming 


SHAKE - A COMPUTER PROGRAM FOR EARTHQUAKE 
RESPONSE ANALYSIS OF HORIZONTALLY LAYERED 
SITES . 3.0035 

ADAP • A COMPUTER PROGRAM FOR STATIC AND 
DYNAMIC ANALYSIS OF ARCH DAMS .3.0077 

GENERAL PURPOSE COMPUTER PROGRAM FOR IN- 
ELASTIC DYNAMIC RESPONSE OF PLANE STRUC- 
TURES ...3.0079 

STATIC AND EARTHQUAKE ANALYSIS OF THREE- 
DIMENSIONAL FRAME AND SHEAR WALL BUILDINGS 
...3,0099 

SEISMICITY OF THE SOUTHERN NEVADA REGION. 
DECEMBER 22. 1971 TO JULY 1. 1972 . 3.0245 

DYNOR - DYNAMIC ANALYSIS OF STRUCTURAL 
SYSTEMS ...3.027! 

OPSET • PROGRAM FOR COMPUTERIZED SELECTION 
OF WATERSHED PARAMETER VALUF.S FOR TIIF. 
STANFORD WATERSHED MODEL .6.0285 

INVESTIGATION OF THE MAGNITUDE AND FREQUEN- 
CY OF FLOODS ON SMALL STREAMS IN TENNESSEE 
...6.0371 

NUMERICAL STUDIES OF UNSTEADY FLOW IN THE 
JAMES RIVER • VIRGINIA ...6,0396 

THUNDERSTORMS AND HAIL DAYS PROUAIIILITIES IN 
NEVADA ...7.0016 

GRAPHICAL DISPLAY OF HURRICANE FORECASTS 
...8.0090 


Computer Usage 


SEVERITY AND FREQUENCY OF DROUGHT IN MISSIS- 
SIPPI ...2.00IS 

NEBRASKA DROUGHTS - A .STUDY OF THHIR PAST 
CHRONOLOGICAL AND SPATIAL EXTENT WITH IM- 
PLICATIONS FOR THE FUTURE ...2.0016 
THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI- 
TY AND DURATION - NEW JERSEY . 2.0018 
DROUTH PROBABILITIES IN TENNESSEE ...2.0023 
SEISMIC MOTION-DAMAGE RELATIONSHIPS FOR LOW 
RISE BUILDINGS • COLORADO ...3.0016 
NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENGINEERING, SAN FERNANDO DATA PROCESSING 
...3.0042 

QUASI-STATIC LATERAL DESIGN LOADS FOR 
EARTHQUAKE RESISTANT .STRUCTURES ...3.0058 
EARTHQUAKE RESISTANCE OF EARTH AND ROC'KFILL 
DAMS ...3.0066 

ADAP - A COMPUTER PROGRAM FOR STATIC AND 
DYNAMIC ANALYSIS OF ARCH DAMS ...3,0077 
AUTOMATIC MICROEARTHQUAKF. PROCESSING 
CALIFORNIA . 3,0129 


THE EFFECT OF GEOLOGIC STRUCI URE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN 3.0243 

SEISMICITY OF THE SOUTHERN NEVADA REGION. 
DECEMBER 22. 1971 TO JULY 1, 1972 ...3.0245 

EARTHQUAKES RECORDED BY A SEISMOGRAPH NET- 
WORK LOCATED IN THE SOUTHERN NEVADA RE- 
GION. JANUARY 1-DECEMBER 22.1971 ...3.0246 

AGE, GEOMETRY, AND STRESS I-IELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3,0264 

SEISMIC RESISTANCE OF CONCRETE SLAB 10 COLUMN 
AND WALL CONNEC l lONS ...3,0282 

FIRE MANAGEMENT SY.STEMS .5.0007 

FIRE CONTROL PLANNING AND FIRE PREVENTION IN 
THE NORTHEASTERN UNITED STATES .. 5,0014 

PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER- 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
...5.0018 

NATIONAL FIRE DANCER RATING .. 5.0027 

ALLOCATION MODEL FOR FIREFIGHTING RESOURCES 
.5.0035 

FOREST FIRE HISTORY - A COMPUTER METHOD OF 
DATA ANALYSIS ...5,0038 

FOREST FIRE METEOROLOGY IN THE PACIFIC 
COASTAL REGION ...5,0040 

EVALUATION OF 1-LOOD INSURANCE IN A DISASTER 
AREA ...6.0013 

HYDROLOGIC ENGINEERING MF.THODS l-OR WATF.R 
RESOURCES DEVELOPMENT ■ VOLUME 1 ■ REQUIRE- 
MENTS AND GENERAL PROCEDURES ...6,0037 

RI-SORVOIR SYSTEMS ANALYSIS FOR FLOOD CONTROL 
...6,0038 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
.6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAGE AREAS IN 
GEORGIA ...6,0075 

FLOOD FREQUENCY OF SMALL STREAMS IN LOUI- 
SIANA ...6,0094 

INVESTIGATION AND ANAL.YSIS OF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO ...6,0129 

STATEWIDE FLOOD-FREQUENCY REPORT 
OKLAHOMA 6.0139 

OPTIMAL ANTECEDENT PRECIPITATION INDICES FOR 
SMALL EASTERN WAl RRSHEDS ...6,0144 

RUNOFF SIMULATION , 6.0156 

FLCXJDWAY EVALUATIONS BEFORE & AITER CHAN- 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 

PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA ...6,0168 
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>,vMtRSMtDS ir« .u.w.o« 

HIOOD FRF.OUHNCY in L'RIJAN areas C'OLORAtJO 
e,.OI87 

WA rr.R RESOURCES INVESriOATlONS -.6.0216 
improvement in FLOO[)-FTii:0UENCY ANAI.VSIS 
6.021H 

MAO-NirUDE AND FREOUENCY OF FLOODS ON SMALL 
‘ pRAiNAGE AREAS I.N F'LORiDA 6 0233 
cYNTMESIZING a procedure for FORMLT ATINO 
UROA-N FLOOD CONTROL PROGRAMS 6.0238 

kl'NOFF from small agricultural areas in II.- 

1 iSOl.S 6.0265 

XHP. F.FFECT OF URBANIZATION ON HYDROLOGY OF 
watersheds - INDIANA 6.0270 
WABASH RIVER SYSTEMS MODELS FOR PROJECT 
MANAGEMENT. PLANNING AND F.VAIUATTON 
.6.0271 

FLOOD PROFILES & I I.OOD-PLAIN INFORMATION, 
CEDAR RAPIDS. IOWA . 6.0276 
PFFLCT OF URBANIZATION ON FLOOD RUNOFF - 
’ WICHITA AREA 6.0182 

FCO.S'O.MIC AND LEGAL ANALYSIS OF ALTERNATIVE 
FXOOD control STRATKGIf S . 6.0291 

legal faciors in econometric modeling of 

LOCAL FLOODPLAIN MANaOEMENT DEVICES IN 
THE CONNECTICUT RIVER BASIN 6.0294 

USF. OF RRTS-l DATA • SUMMARY REPORT OF WORK 
ON TEN TASKS ...6.0298 
FLOOD PLAIN STUDIES-. .MINNESOTA 6.0304 
FLOOD PLAIN MaNAGEMI-NF .STUDIES • I.OWEU MIN- 
NESOTA RIVFR 6.0305 

CITY OF JACKSON WATER RESOURCES SIUDY 6.0311 

DFAELOPMENT OF MACiNllUDE AND FRfOUf.N'CY 
RFJ.ATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
MISSOURI .6.0316 

STOWAGE REOUIHKMENTS TO CONTROL FLOOD 
FLOWS OF MISSOURI STREA.MS .. 6.0318 
STRLAMFLOW SIMULATION AND FLOOD PROFILE 
DETER.MINATION IN OHIO • A PILOT STUDY . 6.0348 
FLOOD HYDROLOGY OF SMALL DRAINAGE AREAS 
-.6.0349 

FLOOD FREOUENCY OF S.MAI.L AREAS - .SOUTH 
CAROLINA .6.0365 

INVESTIGATION AND ANALYSIS OF FI.OOD HYDRO- 
GRAPHS FROM SMALL DRAINAGE IIASINS IN SOUTH 
DAKOTA .6.0366 

INVESTIGATION OF THE MAGNT'IUDE AND FREQUEN- 
CY OF FLOODS ON SMALL STREA.MS IN TENNESSEE 
.6.0371 

F-FFECTS OF URRANIZATiON ON FLOODS IN' THE DAL- 
LAS. TEXAS METROPOLITAN AREA ...6.0374 

URDAN HYDROLOGY STUDY • DALI.AS COUNTY. 
TEXAS 6.0384 


ESTUARINF. HYDROLOGY OF TAMPA RAY . S.0tt27 

HURRICANE-TYPHOON DYNAMICS ...8.0063 

STORM SURGE ON THE OPEN COAST • FUNDAMEN- 
TALS AND SIMPLIFIED PREDICTION . 8.0072 

COMPUTER METHODS APPLIED TO ATLANTIC AREA 
TROPICAI. STORM AND HURRICANE Cl.lMATOI.OGY 
. 8.0086 

CIRCULATION FEATURES OF TROPICAL CYCT.ONT.S 
. 8.0088 

GRAPHICAL DISPLAY OF HURRICANE FORE.C'ASIS 
.8.0090 

EXTENDING THE CO.MPUTERI/.I D TYPHOON/TROIMCAI. 
STORM PREDICTION PROGRAM LFYITIOON 12 ) 
TOWARD SEVEN DAYS 8.0105 

TROPICAL STORM SURGE EORKCA.STING 8.0109 

SPECIAL PROGRAM TO LIST AMPLITUDES OF SURGI.S 
FROM HURRICANES - I I.ANDFALI. STORMS .8.01 10 

LANDSLIPS IN SOUTIIKASTFRN OHIO .9.0057 

DEVELOP METHODS FOR PREDICUNG THE COM- 
PONENTS OF GROUND MOVEMENT' AIJOVF: MINI- 
WORKINGS 10.0005 

CO.NTROI or LAND SUBSIDENCE IN THE TEXAS CiUI I* 
COAST AKI-:a . 10.0032 

SEVERE STORM MORPHOLOGY • OKLAHOMA ...12.(1023 

STUDY or niF, SVNOIMTC CUMAlOLOGV OF NOlUFll 
AMERICA .12.0034 

TSUNAMI SYSTEMS ENGINI-liRINO • NEW MEXICO AND 
CALIFORNIA .1.3.0011 

LONG-PERIOD WAVES AND SURGES ...1.3.0019 

'IHEORETItS IN DESIGN OF HIE PROPOSIU) CUI-SCM-NI 
CITY HARBOR TSUNAMI MODI-L ...13.0026 

TSUNAMI PREmCnONS FOR PACIFIC COASTAL COM- 
MU.STTIHS • TYPF: 16 FLOOD INSURANCE .SLUDY 
1.3.0028 

THERMAL SURVEILl.ANCE OF VOLCANOES - RF:M0IT'. 
SENSING OF LONG VALLEY IN GEOTHERMAL I’UO- 
ORAM • WASHINGTON, OREGON AND CALIFORNIA 
14.0008 

COASTAL ZONE AND SHORELANDS MANAGEMEN I - 
GREAT LAKES 15.0026 

ASSESSMENT OF RESEARCH ON NATURAL HAZARDS 
-.16.0028 

EMERGENCY EQUIPMENT STANDARDS .16.0042 

A DIGITAL SIMULATION OF MESSAGE TRAFFTC FOR 
NATURAL DISASTER WARNING COMMUNICATIONS 
SATELLITE .16.0047 

FEDERAL PLAN FOR METEOROLOGICAL SERVICI'.S & 
SUPPORTING RESEARCH - FISCAL YEAR 1973 
...16.0069 

METROPOLITAN WATER SYSTEM OPI-UATION SUB- 
SEQUENT TO NUCLEAR ATTACK OR NATURAl. DIS- 
ASTER ,16.0105 



See Mechanics of Structures 


Condensation Physics 

See Meteorology 

Meteorological Condensation 


Conduits 

See Hydraulics 


Congestion 

See Transportation Engineering 
Traffic Engineering 


Conjunctive Use 

See Water Supply 


Conservation 

See Soil Science and Mechanics 
See Water Supply 

Consolidation Test 

See Soil Science and Mechanics 
Techniques and Instrumentation 


Construction 

See Buildings & Land Development 
See Hydraulics 

See Transportation Engineering 

Construction Industry 

:.AKF. PONTCHARTRAIN, LOUISIANA AND VICINITY - 
HURRICANE PROTECTION PROJECT ...8.00.12 

MEW LONDON HURRICANE PROTECTION PROJECT. 

NEW LONDON, CONNECTICUT ...8.0037 
DEMOTE SENSING APPLICATIONS IN HYDROLOGY AND 
GEOLOGY ...9.0050 

EROSION AND SEDIMENTATION FOLLOWING ROAD 
CONS TRUCTION AND TIMBER HARVEST ON UNSTA- 
BLE SOILS IN THREE SMALL WESTERN OREGON 

ttf A 'renouerve 


See Techniques and Instrumentation 
Surveying Methods 

Continental Shelf 

TECTONIC HISTORY - NORTH PACIFIC CONTINENTAL 
MARGIN - ALASKA ...3.0131 
OPERATION AGNES 8.0135 
MONTEREY BAY • CALIFORNIA ...9.0030 
TSUNAMI RESEARCH 13.0005 

EVALUATION OF LONG PERIOD SURFACE WAVES IN 
THE GULF OF ALASKA ...13.0012 
SAN FRANCISCO BAY ...15.0013 

Continental Shelves 

See Oceanography 
Marine Geology 

Continental Slopes 

See Oceanography 
Marine Geology 

Control and Protection 

See Water Resources Management 

Control Devices 

See Mechanical Power & Etptipmenf 

Control Systems 

.See Information Systems Research 
Control Theory 

Control Theory 

See Information Systems Research 

Convection 


.Va>« llAotonmlnov 


t.ore /xnmjsw 




Uchmquei and Insirtwietiiaiion 


Correlation 


See Siraltgraphy 


Corrosion, Deterioration 


COLLABORATIVE RESEARCH ON SOIl.-CEMEN'l SLOPE 
^^PROTF.CTION FOR EARTH EMBANKMENTS . 9.0025 
COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
.. IS.OOOl 


See Engineering Mechanics 
Mechanical Vihralions 

Cover Crops 

See Soil Science and Mechanics 

Credit 


See Economics 

Income Analysis 


Cost Analysis 


Creep 


See Economics 

See Information Systems Research 
Economic Theory 


Cost Financing 


See Buildings A Land Development 
Construction 


See Geomorphology 
Mass Wasting 

Creep and Rheology 

See Soil Science and Mechanics 
Mechanical Properties 


Cost*benefU Analysis 


Criminology 


See Economics 
Cost Analysis 


Counties 


See Social Sciences 


Crushed Hock 


SILVER VALLEY FLOOD • SOCIAL PSYCHOLOGICAL EF- 
FECTS .6.0003 

STUDIES IN CONNECTION WITH HYDROLOGIC AND RE- 
LATED PHYSICAL PROCESSES IN THE OLYMPUS 
COVE AREA OF SALT LAKE COUNTY . .6.0031 
SEA COAST PLANNING PROJECT • CALIFORNIA . .6.0182 
A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY. 
ILLINOIS ...6.0260 

FLOOD PROFILES AND FLOOD PLAIN INFORMATION, 
LINN COUNTY. IOWA . 6.0280 
PUTNAM COUNTY OFFICIAL MAP • PROPOSALS FOR 
REVISION AND EXPANSION ...6.D330 
NATURAL CHARACTERISTICS OF COLUMBIA COUNTY, 
NEW YORK STATE . 6.0333 


See Economic Geology 
Non-mctalUc Deposits 


Crust 


See Oeochembxry 
See StrucUtral Geology 
Tectonic Features 

Crustal History 


See Stratigraphy 
Geologic History 
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See Techniques and Instrumeniaiion 


e Geophysics 

Geophysical Insirunieniation 


Crystalline Rocks 


•e Igneous Rocks 


Culverts 


e Hydraulics 


Data Analysis 

Sec Techniques and Instrumentation 

Data Networks 

See Techniques and /nstrumentalion 
Data Acquisition 


Data Reduction and Analysis 

Cuts 


See Information Systems Research 

e Soil Science and Mechanics 
Earth Structures 

Deep Submersiblcs 


Cyclones - Anticyclones See Oceanography 

Oceanographic Instrumeniatinn 

i Meteorology 

A imosphere Disturbance Deflection 


Dally Discharge 


See Engineering Mechanics 


? Hydraulics 
Discharge 

Dam Sites 

? Geomorpholugy 
Engineering Geology 


Deformation 

See Engineering Mechanics 
See Soil Science and Mechanics 
Mechanical Properties 
Sec Structural Geology 
Tectonics 


Deltas 


Damage Losses 


> Recreation 


Damping 


EFFECTS OF HURRICANE CAMILLE ON THE LAND- 
SCAPE OF THE BRETON-CHANDELEUR ISLAND 
CHAIN AND THE EASTERN PORTION OF THE LOWER 
MfSSrSSIPPC DELTA .. 8.0008 

MISSISSIPPI DELTA TORNADOES OF FEBRUARY 21, 1971 
. A REPORT TO THE ADMINISTRATOR ...12.0015 


Engineering Mechanics Demand 

Mechanical Vibrations 

See Economics 

Pgijjg Income Analysis 


Hydraulics 

Soil Science and Mechanics 


Demography 


See Forestry 


See Sedimeniology 


DensUy 


Diffusion Flame 


See Soil Scier\ce and Mechanics 
Physical Properties 


See Fire Research 


Deposillonal Features 

See Glaciology 

Glacial Features 

Depth 

See Oceanography- 

Sea Water Properties 
See Water Quality 
Water Properties 

Desalination 

See Water Quality- 

Water Quality Control 

Deserts 

ARIZONA EARTH FISSURE INVESTICA'I ION ,10.0014 
DUST DEVIL METEOROLOGY ...12.0036 

Design 

See Buildings & Land Devetoprneni 
See Hydraulics 

See Transportation Engineering 

Detection & Measurement 

See Air Pollution 

Detection, Warning 

See Fire Research 
Fire Control 

Detectors 


Dikes 

See Hydraulics 

Dimensional Effect 

See Engineering Mechanics 

Direct Shear and Plane Shear 

See Sail Science and Mechanics 
Techniques and InstrumeitUilion 

Disaster 

5ee Stress • Behavioral Aspects 

Disu.sicr Preparedness 

See Economics 
Cost Analysis 

Discharge 

See Hydraulics 

Di.sperslon • Transport 

See Air Pollution 

Meteorological Aspects 

Disposal 

See Solid Waste Management 

Diversion Channels 


See Electronic Systems 


See Hvdrauli/'i 


DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY - SAN DIEGO ...6.0046 
FLOOD FREQUENCY IN URBAN AREAS. COLORADO 
.6.0048 

FLOOD FLOWS FROM SMALL DRAINAGE AREAS 
...6.0058 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL DRAINAGE AREAS IN OHIO .6.0059 

PROGRAM FOR HYDROLOGIC INVESTIGATION OF 
SMALL DRAINAGE AREAS IN TEXAS ...6.0061 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
AREAS, IDAHO ...6.0063 

FLOOD FREOUF.NCY IN SMALL DRAINAGE AREAS - 
MISSISSIPPI ...6.0065 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN FLORIDA ...6.0068 

CRITICAL ANALYSIS OF FIVE WATERSHED MODEI.S IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
...6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAGE AREAS IN 
GEORGIA ...6.0075 

BACKGROUND SURVEY • SURFACE DRAINAGE PRO- 
GRAM, MADISON, ST. CLAIR. MONROE AND RAN- 
DOLPH COUNTIES, ILLINOIS ...6.0084 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCTURES 6.0085 
DRAINAGE AND FLOOD CONTROI, PLAN - MARION 
COUNTY. INDIANA SFiPTEMOKR 1970 ...6.0087 
GRAND ISLE, LOUISIANA. AND VICINITY HURRICANE. 
PROTECTION ASSOCIATED WATER FEATURE. BAYOU 
LAFOURCHE . LOUISIANA (ABUREV) . 6.0096 

PRELIMINARY STORM DRAINAGE AND FLOOD CON- 
TROL PLAN • UNION COUN TY, N J. ...6.0127 
AN EVALUATION OF URBAN FLOOD PLAINS ...6.0132 
WATER RELATED ENVIRONMENTAL SERVICES ...6.0133 
EFFF.CIS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM. NORTH CAROLINA ...6.01.34 
EFFECTS OF URBANIZATION ON FLOODS AT DURHAM. 
NORTH CAROLINA ...6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR. 
NORTH CAROLINA ...6.0136 

FLOODWAY EVALUATIONS BEFORE & AFTF.R CHAN- 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 
DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY • SUMMARY REPORT ...6.0181 


rcrtjv ruc/w rn\_;.vi aivinuu i wrN 

NECTICUT ...6.0210 

FLOOD-FREQUENCY AND BASIN PARAMETER RI-l.A 
TIONSHIPS IN SMALL DRAINAGE AREAS ...6.0215 
WATER RESOURCES INVESTIGATIONS ...6.0216 
INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL DRAINAGE AREAS IN SOUTH CAROLINA 
. 6.0222 

MAGNITUDE AND I-REQUENCY OF FLOODS ON SMAl I 
DRAINAGE AREAS IN FLORIDA ...6.0233 

A PROGRAM FOR METROPOLITAN WATER MANACIl 
MENT ...6.0243 

FLOOD FREQUENCY STUDY ILLINOIS ...6.0256 

A COMPREHENSIVE PLAN FOR STEPHENSON COUNI V. 
ILLINOIS .6.0260 

STREAMFLOW VARIABILITY - ILLINOIS ...6.0263 

SMALL STREAMS FLOOD FREQUENCY IN MAINI 
.6.0287 

URBAN SYSTEMS - WATERWORKS, SANIIAUV 
SEWERAGE. SOLID WASTE MANAGEMENT. .SJOHM 
DRAINAGE & FLOOD PLAIN MANAGEMENT {AM 
BREV) ...6,0308 

DEVELOPMENT OF MAGNITUDE AND FREOUIiNrV 
RELATIONSHIPS OF FLOODS ON SMALL STREAMS OI 
MISSOURI . 6.0316 

HYDROLOGY OF STREAMS IN ST. LOUIS 
METROPOLITAN AREA ...6.0317 

HYDROLOGY OF STREAMS IN .ST. LOUIS COUNTY • MIS 
SOUR! ...6.0319 

FLOOD FREQUENCY STUDY IN NEW MEXICO ...6.0327 
STREA.MS AND DRAINAGE BASINS • FULTON COUNI V. 
NEW YORK .. 6.0329 

PUTNAM COUNTY OFFICIAL MAP • PROPOSALS \ m 
REVISION AND EXPANSION ., 6.0330 
COMPREHENSIVE PLAN - REPORT C, IMPLEMI’NIA 
TION • VILLAGE OF EAST AURORA. N.Y., TOWN OI 
AURORA, N Y. ...6.0332 

URBAN RUNOFF . 6.0339 

DRAINAGE STUDY - INVENTORY AND ANAI.Y.SIS 
...6.0340 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR 
LOTIE, NORTH CAROLINA ...6.0.342 
EFFECTS OF URBANIZATION ON FLOODS AT MORGAN 
TON. NORTH CAROLINA ...6.0343 
URBAN HYDROLOGY STUDY - AUSTIN, TEXAS ...6.0.37 2 

EFFEC'TS OF URBANIZATION ON FLOODS IN 'Mil 
HOUSTON, TEXAS ME TROPOLITAN AREA ...6.0376 
URBAN HYDROLOGY STUDY • FORT WORTH. II'XAS 
...6.0383 
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LftBAS- HYDROLOGY STUDY. SAN ANTOI^IO. TEXAS 
,6.03S‘) 

DEFINING THE ELEMENTS OF THE SOCIOLOGICAL 
SYSTEM RELATED TO DRAINAGE PROBLEMS OF 
URBAN AREAS . 6.03<>0 

URBAN FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
COL'S FY. VIRGINIA . 6.0401 

REGIONAL FLOOD-FREOUENCY STUDY ^FHASE U) 
6.0407 

WATF.H drainage FRO.M IN-PLACE FILLS TO 
rRHVENT OR HALT FILL .9.0013 
DEFORMATION CHARACTFiRIS TICS OF HILL SLOPES & 
CHANNEI.WAYS IN 2 DIFFFRENT ENVIRONMENTS AS 
DEPICTED BY REMOTF. SENSOR RETURNS • CALIFOR- 
NIA . 9.0036 

STABMIZATION OF STFHP LAND SLOPES - OHIO 
9.00S9 

KF.MOIE SENSING. ALFAfTA AND PEACE RIVER 
BASINS. FLORIDA 10.0029 

Drainage iUnsily -texture 

AV<* Geontorftiwloay 
Streams 

Orninage Structure 

See Hyilroiilics 

Dredging 

See HydrattUcs 

Drifting Snow 

See Glaciology 
Snow Sliulies 

Drilling 

See Tedmiqties and Instrumeiiutlioti 

Drought 

See Meteoroiosy 

Dynamic 

See Engineering MecJuinics 
Forces and l.otuiings 


See Hydraulics 
Ckims 

Earth Structures 

See Soil Science mid Mecininics 

Earth Tides 

See Geophysics 
SeisnuAogy 

Earlhquake-typc 

See Buildings <fi Land Development 
Consirnction 

Earthquakes 

See Geophysics 
Seismology 

En.scmcnts ♦ Right of Way 

See Law Si Water 
Wau'i Rights 

Ecology 

Aquatic Plants 

STUDIES OF THU RED ALGAE IN BISCAYNI- BAY 
. 6.0070 

BlOMtS, Tr.KIUlSTRlAl. 

A MODEL OF THE l•ORES■^S OF GLACIER NA TIONAL 
PARK. MONTANA ,,.5.0021 

Ecology • SrF.ciALiztu Fiixns 

MERAMEC PARK LAKE, UPPER MISSISSIPIM RIVER 
BASIN. MERAMEC RIVER, MISSOURI ..6.0320 

Hauitat SruniLS 

A MODEL OF FHE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA ...5.0021 

SPHWRELL BLUFF LAKE, FLINT RIVER. GEORGIA 
...6.0033 


WAI f.K.'jHLiJ nu I Li:K AINU L.HAbb COUNTIES ...6.0195 

UNION CRHI-:K watershed project, south DAKOTA 
.6.0196 

HYDROLOGIC F.FFnCTS OF A SMAl.L RESF.RVOIR ON 
THE WATER SYSTEM OF NEDERI.O CREEK WISCON 
SIN ...6.0408 

OPERATION AGNES .. ,8.0135 


Nicmls 

A MODEL OF THE FORESTS OF GLACIER KATIONAI 
PARK. MONTANA ... .5,0021 


Population DiSTRiiiUTioN 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA 5.0021 

HYDROl.OGIC AND IIIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA {DIG CYPRESS) ..6.0067 

STUDIES OF THE RED AI.GAE IN HISCAYNE. RAY 
...6.0070 

SAN FRANCISCO BAY , ,15.001.3 


Population Dynamics 

A MODEL OF THE lORESTS OF GLACIER NATIONAL 
PARK, MONTANA .5.0021 

STUDIES OF THE RED AI.GAE IN BISCAYNE RaY 
...6.0070 


Kcology and Morphology 


See V'oreatry 
Silvkiiliiiiv 


Economic Geology 


G|:OI.OCpICAL F.XPI.OKA I io.v 

MONTEREY HAY - CALIFORNIA ...3.0116 
REGIONAL GEOLOGIC FRAMEWORK - .SAN ANDREAS 
FAULT - CALIFORNIA . 9.0001 
REGIONAL VOLCANOLOGY • WESTERN UNITED 
STA TE.S INCLUDING ALASKA AND HAWAII ...14.0014 


Mitallic Ours 

Ri:CIONAI. GEOLOGIC FRAMEWORK - SAN ANDREAS 
FAULT - CALIFORNIA ...9.0001 
ACTIVE FAULTS AND GEOLOGIC HAZARDS. PT. MUGU 
TO WILMINGTON, CALIFORNIA ...9.0033 
HAMILTON 2 DEGREE ...9.0048 


EASTERN SNAKE RIVER PLAIN REGION INVESIIGA- 
TIONS • IDAHO J4.00JJ 

ENVIRONMENTAL GFOl OGIC A I'LAS OF THE TEXAS 
COASTAl. ZONE. GALVESTON-HOUS TON AREA 
.16.0104 

Poieitiial of Deposit 

RECONNAISSANCE STUD3- OF RECOVERABLE GROUND 
WATER 3.0100 

EARTHQUAKE HAZARDS REDUCHON-. NORTH WEST 
AND GEOLOGY OF THE NORTHWESTERN OlVMPIC 
PENINSULA. WASHINGTON . 3.0128 

TECTONIC HISTORY • NORTH PACIFIC CONIINENTAL 
MARGIN • ALASKA 3.0/31 

HAMILTON 2 DKGRliE ...9.0048 

Resuuiec Inventories 

ANAI.YSIS OF LAND USE CON TROL MEASURES 6.0194 

ACTIVE FAULTS AND GEOLOGIC HAZARDS. PI. MUGU 
TO Wll..MING I‘ON. CALIFORNIA 9.0033 

SNAKE RIVER PLAIN. PART B - VOLCANIC ROCKS ■ 
IDAHO ...14.0013 


Mining Studr.s 

RC-DRAFT OF SEEKONK ZONING BY LAW. 15 
NOVEMBER 1969 . 6.0295 

THE EFFECT OF GROUND WATER CONDITIONS ON 
LOCAL FLOODING IN THE KlNOSi ON AREA. 
PENNSYLVANIA .6.0.357 

REMOTE SENSING FOR GEOLOGIC HAZARDS AND DIS- 
ASTERS, MINE AREA CONSERVATION. SOIL MAPPING 
AND LAND USE PLANNING ,,,9.0035 

Mine En^ineeriiif’ 

COAL MINE DEFORMATION STUDIES. SOMERSET. 
COLORADO ..10.0004 

MICROSEISMIC Di:n;RMlNATION OF COAL MINE 
ENTRY STABILITY 10.0006 

ROCK MECHANICS STUDY OF SHORTWAl.L MINING - 
KENTUCKY .10.0007 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
- 10.0022 

Mine Safety 

LOCATION OF SLOPE FAILURE PLANES ...9.0009 
COAL MINK DEFORMATION STUDIES. SOMERSET. 
COLORADO .10.0004 

DEVELOP METHODS FOR PREDICTING THE COM- 
l»ONENTS OF GROUND MOVEMENT ABOVE MINE 
WORKINGS ...10.0005 

MICROSEISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY .10.0006 
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DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 

10.0022 

MEASUREMENT AND EVALUATION’ OF SUBSIDENCE 
OVER A COAL MINE WITH VARYING OVERBURDEN- 
THICKNESS 10.0024 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED-OUT VOIDS 10.0016 

Mine Types 

RIPRAP SLOPE PROTECTION FOR EARTH DAMS - A 
REVIEW OF PRACTICES AND PROCEDURES .. 9.0008 

RETURNING UNDERGROUND COAL MINE WASTES TO 
.MINED-OUT VOIDS .10.0026 

MEASURE AND DEPICT TROUbUF. AREAS IN STEREO- 
MODELS • OHIO .10.0031 

Mine Wastes 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED OUT VOIDS .10.0026 

Mining Methods 

MICROSFISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY -10.0006 

ROCK MECHANICS STUDY OF SHORTWALL MINING • 
KENTUCKY .10.0007 


NO.S-MKTAILIC DKPOSITS 

Coai 

BEACHES AND GROUND WATER OF CAPE SABLE. 
FLORIDA. DURING EXTREME DROUGHT 2.0014 

ANALYSIS OF COAL REFUSE DAM FAILURE MIDDLE 
FORK BUFFALO CREEK, SAUNDERS. WEST VIRGINIA • 
VOLUME I .6.0015 

ANALYSIS OF COAL REFUSE DAM FAILURE MIDDLE 
FORK BUFFALO CREEK, SAUNDERS, WEST VIRGINIA • 
VOLUME II. APPENDICES . 6.0040 

THE EFFECT OF GROUND-WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA. 
PENNSYLVANIA . 6.0357 

COAL MINE DEFORMATION STUDIES. SOMERSET. 
COLORADO .10.0004 

MICROSF.ISMIC DFTER.MINATION OF COAL MINE 
ENTRY STABILITY -10.0006 

ROCK MECHANICS STUDY OF SHORTWALL MINING - 
KENTUCKY .10.0007 

MEASUREMENT AND EVALUATION OF SUBSIDENCE 
OVER A COAL MINE WITH VARYING OVERBURDEN 
THICKNESS .10.0024 

RETURNING UNDERGROUND COAL MINE WASTES TO 
.MINED-OUT VOIDS ...10.0026 

MEASURE AND DEPia' TROUBLE AREAS IN STEREO- 
MODELS ■ OHIO .10.0031 

Crushed Rock 

DENVER METROPOLITAN AREA. COLORADO ...9.0042 
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HAMILTON 2 DEGREE . 9.0048 

Natural Gas 

AGF GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSF 
RANGF.S BY EVALUATION OF WELL DATA ...3.0264 

REGIONAL GF.OLOGIC FRAMEWORK - SAN ANDREAS 
FAULT • CAIJFORNIA ...9.0001 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT MUGU 
TO WILMINGTON. CALIFORNIA ...9.0033 

MASS PROPERTIES OF Oil. FIELD ROCKS ■ CALIFORNIA 
.. 10.0015 

Oil 

REGIONAL GEOLOGIC FRAMEWORK • SAN ANDREAS 
FAULT - CALIFORNIA ...3.0039 

MONTEREY BAY - CALIFORNIA .3.0116 

TECTONIC HISTORY • NORTH PACIFIC CONTINFiNTAl. 
MARGIN - ALASKA . .3.0131 

ace. GEOMETRY. AND STRESS FIELDS OF I'OUR 
MAJOR FAULTS OF THF. CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA . 3.0264 

active faults and GEOLOGIC HAZARDS. PT MUCH) 
TO WILMINGTON. CALIFORNIA ,.,9.0033 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
.10.0015 

Idiosphaie 

ACTIVE F.AUl.TS AND GEOLOGIC HAZARDS. PT. MUGU 
TO WILMINGTON. CALIFORNIA -.9.0033 

Salt 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUHSIDENC.'E 
-.10.0022 

Sands and Gravels 

MONTtUF.Y BAY • CALIFORNIA . 3.0116 

RIPRAP SLOPE PROTOCnON FOR EARTH DAM.S - A 
REVIEW or PRACT ICES AND PROCF.DURES -9.0008 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY Ol- GLENDORA, CALIFORNIA 
-.9.0026 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, PT MUGU 
TO WILMINGTON. CALIFORNIA .9.0033 

DENVER METROPOLITAN AREA. COLORADO .9.0042 

DENVER URBAN CORRIDOR STUDIES - COLORADO 

.10.0020 

Thermal Waters 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GUl.F COASTAL 
PLAIN . 3.0243 

SNAKE RIVER. PLAIN, PART E - NORTH CENTRAL • 
IDAHO ...14.0012 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS - 
IDAHO 14.0013 
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Agricultural Economics 


APPRAISAL OK THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6.03SI 


Fluid Migration 

RANGELY • CALIFORNIA . 3.0123 


Fluid Properties 

AGE, GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES UY EVALUATION OF WELL DATA ...3.0264' 

Recovery - Production 

LAND-SURFACE SUBSIDENCE, BAYIOWN AREA TEXAS 

...lo.oon 


Reservoir Characteristics 

RANGELY • CALIFORNIA ...3.0123 

TECTONIC HISTORY - NORTH PACIFIC CONTINENTAL 
MARGIN • ALASKA ...3.0131 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 


Economics 


See Also Transportation Engineering 

PEAK DISCHARGE AND FREOUENCY FOR SMALL 
WATERSHEDS IN COLORADO ...6.0049 
CASE STUDY OF REMEDIAL FLOOD MANAGEMENT IN 
AN URBAN AREA - PHASE III ...6.0073 
STREAMFLOW PATTERNS WATERSHED CHARAC- 
TERISTICS THROUGH USE OF OPSET • A SELF 
CALIBRATING VERSION OF STANFORD WATERSHED 
MODEL (ABBREV) ...6.0092 

REGIONAL COMPREHENSIVE MULTI-PURPOSF. WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
...6.0130 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0150 
MODELING THE TOTAL HYDROLOGIC-SOCIOLOGIC 
FLOW SYSTEM OF URBAN AREAS - PHASE Hi ...6.0153 
PRESENT AND POTENTIAL MULTIPLE USES OF CANAL 
SYSTEMS - PHA.SE I ...6.0154 

LEGAL ISSUES ON ECONOMIC UTILIZATION OF THE 
CONNECTICUT RIVER FLOOD PLAINS . 6.0293 

LEGAL FACTORS IN ECONOMETRIC MODELING OF 
LOCAL FLOODPLAIN MANAGEMENT DEVICES IN 
THE CONNECTICUT RIVER BASIN ...6.0294 
THE EFFECTIVENESS OF FLOOD CONTROL STRUCTURE 
OF THE LOWER MINNESOTA RIVER WATERSHED DIS- 
TRICT ...6.0302 

FLOOD INVESTIGATIONS - NEW YORK ...6,0331 
URBAN HYDROLOGY STUDY • AUSTIN. TEXAS ...6.0372 
URBAN HYDROLOGY STUDY - FORT WORTH. TEXAS 
.6.0383 

URBAN HYDROLOGY STUDY - DALLAS COUNTY, 
TEXAS ...6.0384 


PLAN FORMULATION AND EVALUATION IN MULTIPl E 
PURPOSE WATER RESOURCE PROJECT • A 
FRAMEWORK FOR REGIONAL PLANNING (ABBREV) 
. .6.0175 


SEA COAST PLANNING PROJECT • CALIFORNIA .. 6.0182 
ANALYSIS OF LAND USE CONTROL MEASURES ...6.0194 
NATURAL CAPABILITIES • THE FRIENDS CREEK SERIES 
MACON COUNTY. ILLINOIS ...6.0258 

RESEARCH INITIATION - A MULTIDIMENSIONAL 
STOCHASTIC MODEL FOR FLOOD PREDICTION 
.6.0259 


ECONOMIC FACTORS AFFECTING CHANGE IN THE IN- 
TENSITY OF FLOOD PLAIN USE ...6.0272 

THE HUMAN ECOLOGICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER, IOWA 
.6.0273 


FLOOD DAMAGE ABATEMENT- FEDERAL ASSISTANCE 
TO LOCAL GOVERNMENT . .6.0398 

ESTIMATING CROP LOSSES DUE TO HAIL STATISTICAL 
SUPPLEMENT TO AGRICULTURAI. ECONOMIC RE- 
PORT NO. 267 ...7.0001 

MEASUREMENT AND ANALYSIS OF FARM RISKS 
LOSSES. AND INSURANCE ...7.0002 

SOYBEAN PHYSIOLOGY AND MANAGEMENT ...7.0004 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING Hail . 7.0005 

WEATHER MODIFICATION IN NORTH DAKOTA ...7.0006 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL ...7.0007 

LANDSLIPS IN SOUT HEASTERN OHIO ...9.0057 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS • 
IDAHO .. 14.0013 

MANAGEMENT OF INSURABLE RISK ...16.0021 

A COMPARATIVE ANALYSIS OF PUBLIC SUPPORT OF 
AND RESISTANCE TO WEATHER MODIFICATION PRO- 
JECTS -16.0061 


Cost Analysis 

SEISMIC HAZARDS AND LAND-USE PLANNING ...3.0197 

METHODOLCX/Y AND PILOT' APPLICATION ...3.0230 

MECHANISMS OF WILDLAND FIRE SUPPRESSION 
...5.0024 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY - SAN DIEGO .. 6.0046 

A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS - REPORT 
ON FLOOD CONTROL SUBPROJECT - IDAHO ...6.0080 

THE IMPLICATIONS OF THE NET FISCAL BENEFITS 
CRITERION FOR COST SHARING IN FLOOD CONTROL 
PROJECTS ...6.0101 

DF.SIGN OF OPTIMAL PRECIPITATION NETWORKS 
...6.0107 

FLOOD-CONTROL PROJECT HOO%\C RIVER, NORTH 
ADAMS MASSACHUSETTS ...6.0120 


USE OF MULTISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA . .6.0137 

APPLICATIONS OF AF.RIAL MEASUREMENTS 
TECHNIQUES .6.0164 

STANDARDS FOR PLANNING WATER AND LAND 
RESOURCES .. 6.0223 

COMMUNITY GOALS • MANAGEMENT OPPORTUNITIES 
. AN APPROACH TO FLOOD PLAIN MANAGEMENT 
...6.0257 

ECONOMIC FACTORS AFFRCFING CHANGE IN THE IN- 
TENSITY OF FLOOD PLAIN USE . 6.0272 

ECONOMIC AND LEGAL ANALYSIS OF ALTERNATIVE 
FLOOD CONTROI. STRATEGIES ..6.0291 

COST-EFFECTIVENESS ANALYSES OF REGIONAL 
FLOOD PLAIN MANAGEMENT ACTIVITIES ..6.0345 

APPLICATION OF COST-LFFECTIVENHSS TO THE 
DESIGN OF A FLOOD PLAIN .. 6.0346 

GRANT TO DESIGN A REBUILDING PLAN FOR GULF- 
POUT. MISSISSIPPI, TO RESTORE THE DAMAGE OF 
HURRICANE CAMILLE, VOLUMES I, U. & III (ABBREVl 
.. 8.0011 

BENEFITS OF ENVIRONMENTAL PREDICTION IN THE 
EASTERN GULF OF MF.XICO ...8.0106 

ASSESSMENT OF RESEARCH ON NATURAL HAZARDS 
. 16.0028 

URBAN GEOLOGY PLAN FOR CALIFORNIA ■ THE NA- 
TURE, MAGNITUDE. COSTS OF GFiOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABOREV) ...16.0038 

A^riculiuml Costs 

RF.DUCING FIRE HAZARD IN PONDERO.SA PINE THIN- 
NING SLASH BY MECHANICAL CRUSHING - OREGON 
.5.0037 

MEASUREMENT AND ANALYSIS OF FARM RISKS, 
LOS.SES. AND INSURANCE ..,7.0002 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL ...7.0005 

ECONOMIC AND INSTITUTIONAL CONSIDERATIO.NS OF 
SUPPRESSING HAIL . .7.0007 

MANAGEMENT OF INSURABLE RISK ...16.0011 

Budgets and Accouniiitg 

evaluation OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSIRMS, OPERATIONS, AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
...16.0022 

Cost-benefit Analysis 

COST-BENEFIT RISK ANALYSIS OF RESEARCH BUDGET- 
ING FOR EARTHQUAKE HAZARD MITIGATION 
...3,0008 

SEISMIC DESIGN DECISION ANALYSIS FOR EASTERN 
METROPOLITAN AREAS .. 3.0229 

MILTON SOUTH, MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER. URBAN RENEWAL PROJECTS. 
PENNSYLVANIA ...6.0027 


FLOOD PROOFING DECISIONS UNDER UNCERTAINTY - 
AN APPLICATION TO THE CONNHCTICUT RIVER 
BASIN . 6.0105 

SEA COAST PLANNING PROJECT • CALIFORNIA ...6.0182 

ECONOMIC BASIS FOR WATER RESOURCES ANALYSIS 
...6,0324 

PUBLIC CHOICE AND THE DISTRIBUTION OF BENEFITS 
AND COSTS OF FLOOD PLAIN REGULATION - VIR- 
GINIA .6.0397 

ECONOMIC AND INSTPrUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL ...7.0007 

URBAN GEOLOGY - PLAN FOR CALIFORNIA - THE NA- 
TURE, MAGNITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...16.0025 

NATURAL DISASTERS - SOME EMPIRICAL AND 
ECONOMIC CONSIDERATIONS ...16.0030 

Disaster Preparedness 

STUDIES IN SEISMICITY AND EARTHQUAKE DAMAGE 
STATISTICS, APPENDIX A ...3.0002 

PRELIMINARY INVESTIGATION OF STRUCTURAL 
damage from point MUGU, CALIFORNIA 
EARTHQUAKE OF FEBRUARY 21. 1973 ...3.0007 

BUDGETING JUSTIFICATION FOR EARTHQUAKE EN- 
GINEERING RESEARCH ,.,3.0009 

OBSERVATIONS OF DAMAGE TO GLENDALE 
SWIMMING POOLS. MOBILE HOMES. AND COMMER- 
CIAL BUILDINGS RESULTING FROM SAN FERNANDO 
EARTHQUAKE OF 1971 .3.0015 

REPORT INTO SELECTED AREAS OF ECONOMIC IM- 
PACT OF THE CALIFORNIA HARTHOUAKE FOR THE 
OFFICE OF EMERGENCY PREPAREDNESS (ABBREV) 
...3.0022 

THE SAN FERNANDO EARTHQUAKE OF FEBRUARY 9. 
1971 and public policy ...3.0151 

A STUDY OF EARTHQUAKE LOSSES IN THE SAN FRAN- 
CISCO BAY AREA • DATA AND ANALYSIS .. 3.0161 

A STUDY OF EARTHQUAKE LOSSE.S IN THE LOS AN- 
GELES. CALIFORNIA AREA ...3,0162 

TOWARD REDUCTION OF I.OSSES FROM 
EARTHQUAKES ...3.0186 

REPORT OF THE TASK FORCE ON EARTHQUAKE 
HAZARD REDUCTION PROGRAM PRIORITIES ...3,0200 

EVALUATION OF FLOOD INSURANCE IN A DISASTER 
AREA . 6.0013 

A STATISTICAL SUMMARY OF THE CAUSE AND COST 
OF BRIDGE FAILURES ,,.6.0016 

THE METEOROLOGICAL AND HYDROLOGICAL 
ASPECTS OF THE MAY 1968 NEW JERSEY FLOODS 
... 6.0022 

LOCK HAVEN URBAN RENEWAL PROJECT, LOCK 
HAVEN. PENNSYLVANIA ...6.0024 

MODEL CITIES ONE - URBAN RENEWAL PROJECT 
READING. PENNSYLVANIA ...6.0025 

MILTON SOUTH, MILTON NORTH AND TURBOT 
'FOWNSHIP DISASTER, URBAN RENEWAL PROJECTS 
PENNSYLVANIA ...6.0027 
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DRAINAGE AREAS IN FLORIDA ...6.0233 

FLOOD PLAIN STUDY AND MODEL FLOOD PLAIN OR- 
DINANCE, MARCH, 1972 .6.0236 

SYNTHESIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROGRAMS ...6.0238 

NATURAL DISASTER ANALYSIS FOR LATAH COUNTY. 
IDAHO, JUNE 1973 ...6.0253 

FLOOD PLAN FOR BULLITT COUNTY. KENTUCKY 
...6.0286 

AN ECONOMIC ANALYSIS OF FLOOD DAMAGE REDUC- 
TION ALTERNATIVES IN THE MINNESOTA RIVER 
BA.SIN ...6.0300 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR- 
LOTTE, NORTH CAROLINA ...6.0342 

FLOOD DAMAGE ABATEMENT STUDY FOR VIRGINIA 
...6.0399 

ESTIMATING CROP LOSSES DUE TO HAIL STATISTICAL 
SUPPLEMENT TO AGRICULTURAL ECONOMIC RE- 
PORT NO. 267 ...7.0001 

SOYBEAN PHYSIOLOGY AND MANAGEMENT .. 7.0004 

ECONOMIC AND INSTITUTIONAL CONSIDERATIONS OF 
SUPPRESSING HAIL . 7.0007 

APPLICATION OF ECONOMIC ANALYSES TO HUR- 
RICANE WARNINGS TO RESIDENTIAL AND RETAIL 
ACTIVITIES IN THE U. S. GULF OF MEXICO COASTAL 
REGION ..,8,0006 

COSTS OF LAND SUBSIDENCE IN THE HOUSTON-CAL- 
VESTON AREA. TEXAS ...10.0001 

THE FEDERAL RESPONSF. TO TROPICAl. STORM 
AGNES; A REPORT TO I HE SENATE COMMI H EE ON 
PUBLIC WORKS, SUBCOMMITTEE ON DISASTER RE- 
LIEF ...16.0005 

PUBLIC HEALTH SERVICE DISASTER ASSISTANCE RE- 
PORT JULY 1967-JUNE 1970 ... 16.001 1 
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FATIGUE DAMAGE ...3.0274 

SEISMIC RESISTANCE OF CONCRETE SLAB TO COLUMN 
AND WALL CONNECTIONS ...3.0282 

COMPOSITE MATERIALS FOR OCEAN CONSTRUCTION 
...IS.OOOI 
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ADAP . A COMPUTER PROGRAM {-OR STATIC AND 
DYNAMIC ANALYSIS OF ARCH DAMS ...3.0077 

NONLINEAR ANALYSIS OF REINFORCED CONCRETE 
FRAMES AND PANELS ...3.0078 

CONSTITUTIVE MODELS FOR CYCLIC PLASTIC DEFOR- 
MATION OF ENGINEERING MATERIALS ...3.0081 

INELASTIC BEHAVIOR OF STEEL HF.AMTO-COLUMN 
SUBASSEMBLAGES ...3.0082 

ANALYSIS OF THE EARTHQUAKE RESPONSE OF A 
NINE-STORY STEEL FRAME BUILDING DURING THE 
SAN FERNANDO EARTHQUAKE ...3.0148 

INELASTIC RESPON.SE OF BUILDINGS AND STRUC- 
TURAL RESTORATION ...3.0190 

EFFECTS OF TWO-DIMENSIONAL EARTHQUAKE MO- 
TION ON A REINFORCED CONCRETE COLUMN 
...3.0206 

EARTHWORK REINFORCEMENT rnCHNIOUF.S - LOS AN- 
GELES AREA ...9.0005 

Bendinf! 

STATIC AND EARTHQUAKE ANALYSIS OF THREE- 
DIMENSIONAL FRAME AND SHEAR W'ALL BUILDINGS 
,3.0099 

Compressive 

STRESS-STRAIN RELATIONSHIPS OF REINFORCING 
BARS SUBJECTED 10 LARGE STRAIN REVERSALS 
...3.0205 

External 

EARTHQUAKE EFFECTS ON REINFORCED CONCRETE 
BUILDINGS ...3.0211 


OUASI-STATIC LATERAL DESIGN LOAD.S lOU 
EARTHQUAKE RESISTANT STRUCTURES . .3.0058 

EXPERIMENTAL INVESTIGATION INTO THE SEISMIC 
BEHAVIOR OF CRITICAL REGIONS OK REINFOIU 'l l) 
CONCRETE COMPONENTS AS INFLUF.NCED BY MO 
MENT AND SHEAR ...3.0076 

CYCLIC BEHAVIOR OF 1 HREE REINFORCED CONCRl- 1 1 
(R.C.) FLEXURAL MEMBERS WITH HIGH SIIIAU 
...3.0088 

OPTIMUM DESIGN OF EARTHOUAKE-RI-.SIS I AN I 
SHEAR BUILDINGS .3.0090 

SHEAR SI RENGTH DECAY IN REINFORCED CONC.’IU; 1 1 
COLUMNS SUBJECTED 10 LARGE DEFLFC'IION 
REVERSALS ...3.0214 

SEISMIC RF.S1S1 ANCE OF CONCRE1E SLAB TO COLUMN 
AND WALL CONNECTIONS .. .1.0282 

Tensile 

STRESS-STRAIN RELATIONSHIPS OF REINI-OKClNc . 
BARS SUBJECTED TO LARGE STRAIN REVI.USAl S 
...3.0205 

Thermal 

.SURVEY REPORT ON STRUCTURAL DESIGN Ol- PIPING 
SYSTEMS AND COMPONEN TS ...3.026S 
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WIND-INDUCED MOTION AND HUMAN DISCOMFOR T IN 
TALL BUILDINGS ...12.0018 
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REGIONAL GEOLOGIC FRAMEWORK - .SAN ANDUI AS 
FAULT • CAL.IFORNIA ...3.0039 

ENVIRONMENTAL GEOLOGY OF THE SAN FRANCI.SI n 
BAY REGION - CALIFORNIA ...3.0109 

MONTEREY-POINT REYES (EARTHQUAKE) - C’Al.lFOR 
NIA ...3.0120 

PALO ALIO, SAN MATHO, AND MONTARA MOUNIAIN 
7.1/2-MlNUTE QUADRANGLES AND VICINMY, 
CALIFORNIA ...3.0I2I 

V. A. HOSPITAL SITE EVALUATIONS ...3.0177 

SNAKE RIVER BASIN. PART F - SOUTHERN PAUL 
NORTHWEST MARGIN • IDAHO ...3.0182 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROC'K.S 
IDAHO .3.0185 

SEISMIC HAZARDS AND LAND-USE PLANNING ...3.0197 

REPORT OF THE 1ASK FORCE ON EAUTIIQUAKI 
HAZARD REDUCTION PROGRAM PRIORITIES . ..1.0200 

DENVER URBAN CORRIDOR STUDIES • COLOKAl><» 
...4.0005 

DENVER METROPOLITAN AREA, COLORADO ...6.01H4 
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PREVENT OR HALT PILL . 9.0013 

ROCK STRENGTH FROM FAILURE CASES • POWER- 
HOUSE SLOPE STARILITY STUDY. l OUT PECK DAM. 
MONTANA . 9.002] 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA, CALIFORNIA 
...9.0026 

GEOLOGY OF THE POINT DUMB QUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE, LOS ANGELES CO. COOPERA- 
TIVE, CALIFORNIA .9.0029 

MALIBU BEACH QUADRANGLFi AND THE UNINCOR- 
PORATED PART OF THE TOPANOA QUADRANGLE. 
LOS ANGELES COUNTY COOPERATIVE, CALIFORNIA 
...9.00.14 

SOCORRO 2 DEGREE QUADRANGLE • NEW MEXICO 
.9.0040 

GEOLOGY OF THE RAPID CITY AREA, SOUTH DAKOTA 
9.0041 

URBAN GEOLOGY PLAN FOR CALIFORNIA - THE NA- 
TURE, MAGNITUDE, 6t COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THFilR 
MITIGATION (ABDREV) ...10.0003 

EASTERN SNAKE RIVER PLAIN REGION INVLSTIGA- 
TIONS • IDAHO ...14.0011 

ENVIRONMENTAL GEOMORPHIC STUDY OF THE 
COASTAL REGIMES ALONG THE SOUTH SHORE OF 
LONG ISLAND • NEW YORK ...15.0027 

ENVIRONMENTAL GEOLOGY OF SELECTED PARTS OF 
NORTHWESTERN VERMONT .,.15.0038 

URBAN GEOLOGY • PLAN FOR CALIFORNIA • THE NA- 
TURE. MAGNITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMF.NDaTIONS FOR THEIR 
MITIGATION (AQBREV) ...16.0025 

ENVIRONMENTAL PLANNING AND GEOLOGY • 
PROCEEDINGS OF THE SYMPOSIUM ON ENGINEER- 
ING GEOLOGY IN THE URBAN ENVIRON.MENT 
...16.0054 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING, CALIFORNIA ...16.0055 

SOIL ENGINEERING RESEARCH - CALIFORNIA .16.0056 

PROGRAM DESIGN-1971 - SAN FRANCISCO RAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16.0075 

ENVIRONMENTAL GEOLOGIC ATLAS OF THE TEXAS 
COASTAL ZONE. GALVESTON-HOUSTON AREA 
...16.0104 


Environmental Hazards 


AVALANCHE STUDIES. 1971-1972 ...1,0001 
ACOUSTIC EMISSION AND RELATED PROPERTIES OF 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION 11042.EN .1.0004 
AVALANCHES ON THE NORTH CASCADES HIGHWAY 
(SR-20) - SUMMARY REPORT ...1.0006 


ROCKY MOUNTAINS .1.0011 

AVALANCHE CONTROL IMPt.EMEN TATION STUDY 
...1.0014 

HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
...2.0007 

VAN NORMAN RESERVOIRS AREA, CAt.IFORNIA 
.3.0006 

COST-BENEFIT RISK ANALYSIS OF RESEARCH BUDGET- 
ING FOR EARTHQUAKE HAZARD MITIGATION 
.3.0008 

UUDGF.TING JUSTIFICATION FOR EARTHQUAKE EN- 
GINEERING RESEARCH .3,0009 

EARTHQUAKE - INDUCED EMBANKMENT DISTRESS 

... 1.0010 

URBAN GEOt.OGY - PLAN FOR CALIFORNIA - THE NA- 
TURE. MAGNITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...3.0011 

ENGINEERING SEISMOLOGY .3.0019 

SEISMIC RISK • FDAA - WASHINGTON AND UTAH 
3.0020 

RHOIONAL GEOLOGIC FRAMEWORK • SAN ANDREAS 
FAULT • CALIFORNIA ...3.0039 

MEASUREMEN T OF DYNAMIC CHARACI ERISTICS OF 
SWITCHYARD EQUIPMENT ...3.0046 

TSUNAMI RESEARCH . 3.0049 

TETON DAM SEISMICI TY - IDAHO ...3.0050 

NATIONAL LARTHOUAKE INFORMATION SERVICE 
...3.0051 

EARTHQUAKES RELATED TO RESERVOIR FILLING 
...3.0054 

SEISMIC DESIGN OF LOW-RISE BUILDINGS .,,3.0059 

EAR1HOUAKE RESISTANCE OF EARTH AND ROCKFILL 
DAMS . 3.0066 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER . 3.0100 

ORIMIZATION OF WATER RESOURCE SYSTEMS IN- 
CORPORATING EARTHQUAKE RISK .3.0102 

MICROEARTHQUAKE MONITORING IN LOS ANGELES 
AREA ..3.0104 

EARTHQUAKE HAZARD REDUCTION. SAN FRANCISCO 
BAY REGION ...3.0107 

ENVIRONMENTAL GEOLOGY OF THE SAN FRANCISCO 
BAY REGION - CALIFORNIA ...3.0109 

INSTRUMENTAL STRAIN • CALIFORNIA AND NEVADA 
..3.0117 

MONTEREY-POINT REYES (EARTHQUAKE) - CALIFOR- 
NIA ...3.0120 

ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...3,0122 

REGIONAL AND DETAILED GRAVITY STUDIES IN TEC- 
TONICALLY ACTIVE AREAS - CALIFORNIA ...3.0124 

SPECIAL MICROEARTHQUAKE NETWORKS - ALABAMA 
and TEXAS ...3.0125 
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ACTIVE I-AULTS AND GEOLOGIC HAZARDS. PT MUGU 
TO WILMINGTON. CALIFORNIA . 3.0132 

CALIFORNIA M/EO NET .3.0134 

CENTRAL CALIFORNIA SEISMICITY STUDIES 
CALIFORNIA 3.0135 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CENTRAI 
CALIFORNIA ...3.0138 

EVALUATION OF IHE INCREMENTAL SEISMIC RISK 
DUE TO RESERVOIR FILLING ...3.0142 

AN INVESTIGATION OF' THE SEISMICITY & 
EARTHOUAKF. HAZARDS OF THE SANTA BARRARA 
CHANNEL REGION - CALIFORNIA ...3.0157 

ENG AFTERSHOCK STUDIES ■ CALIFORNIA ...3.0IS9 

RISK MAI’S AND FIELD INVESTIGATIONS . .3.0163 

SEISMIC RISK COUPS OF ENGINEERS - CONTIGUOUS 
UNITED STATES ..3.0164 

VA. SEISMICITY • 32 SlATES AND PUERTO RICO 
.3.0165 

GLEN CANYON AND AUBURN DAM SEISMICITY 
COLORADO ...3.0166 

SOUTH CAROLINA SEISMICITY PROGRAM ...3.0168 

QRUATER ANCHORAGE AREA BOROUGH. ALASKA 
.,3.0172 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
or COASTAL COMMUNITIES. AI.ASKA ...3.0175 

SNAKE RIVER PLAIN. PART A - REGIONAL TECTONICS • 
IDAHO .,,3.0178 

TECTONIC ANALYSIS OF SEISMICAl.LY ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT • CALIFORNIA. NEVADA. UTAH 
.3.0180 

Hamilton 2 degree , . 3.0 i84 

BUILDING PRACTICES FOR DIASTER MITIGATION 
...3.0188 

SEISMIC HAZARDS AND LAND-USE PLANNING .3.0197 

PROGRAM DESI0N*197| - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
.3.0198 

REPORT OF THE TASK FORCE ON EARTHQUAKE 
HAZARD REDUCTION PROGRAM PRIORITIES ...3.0200 

A STUDY OF MICROEARTHOUAKES IN THE 
SOUTHEASTERN UNITED STATES ...3.0202 

PROBABILISTIC METHODS IN CIVIL ENGINEERING 
...3.0208 

EARTHQUAKE EFFECTS ON RRINFORCFD CONCRETE 
BUILDINGS ...3.021 1 

EVALUATION OF STRUCTURAL DAMAGE CAUSED BY 
EARTHQUAKE TOWARD THE DEVELOPMENT OF 
EARTHOUAKE.RESISTANT DESIGN (ABBREV) ...3.0212 

RESEARCH STUDIES AND REPORTS ON EARTHQUAKE 
HAZARDS REDUCTION ...3.0218 


atiSMlL UtSIUN DECISION ANALYSIS FOR 
METROPOLITAN AREAS 3.0229 


EASTIUN 


EARTHQUAKE INDUCED TRANSIENT PORE PRESSURI S 
IN EARTH DAMS 3.0231 


LARGF. SCALE INTEGRATION IN URBAN PlANNINli 
WITH APPLICATIONS TO TALL BUILDING PLANNING 
IN REGIONS SUBJECTED TO NATURAL HAZARD.S 
...3.0257 


A COMPREHENSIVE STUDY OF THE SEISMOTECTONU S 
OF THE ALEUTIAN ARC • ALASKA 3.0262 

SEISMIC Hazard regionalization and probahii i 

TY OF FUTURE EARTHQUAKES IN THE UNHII) 
STATES . .3.0268 

DENVER URBAN CORRIDOR STUDIES • COLORADO 
. .4.0005 

PROEILING THE FOREST INCENDIARIST - AN ANALYFIS 
OF DOCUMENTED CASE HISTORIES ...5.0001 

PRESCRIBED FIRE TECHNOLOGY FOR THE SOUIIIWI S| 
-.5.0002 


PHYSICAL CHARACTERLSTICS OF CHAMISE AS A Wll 
DLAND FUEL • CALIFORNIA . 5.0003 

FIRE WEATHER AND FIRE BEHAVIOR AY rilF; I'R.H 
CANYON FIRE - CALIFORNIA ,5.0004 

GUIDES FOR FUEL-BREAKS IN THE SIERRA NEVADA 
MIXED-CONIFER TYPE .,,5.0005 
FOREST FIRE BEHAVIOR • CALIFORNIA ...5.0006 
FIRE MANAGEMENT SYSTEMS ...5.0007 

CONTRACT FOR PARTIAL SUPPORT OF THE COMMlI 
TEE ON FIRE RESEARCH ...5.0008 
EMPLOYMEN T 01- AIR OPERATIONS IN 1HF. I••|R1• SI R 
VICES • PROCEEDINGS OF A SYMPOSIUM. IIF.I.D Al 
ARGONNE NATIONAL LABORATORY (AHimi V) 
-.5.0009 


A STUDY OF FOREST SERVICE TELECOMMUNICA I IONS 
- VOLUME I • SUMMARY • MAIN STUDY RECOMMi N 
DATIONS AND FINDINGS .5.0010 

THE GREAT OAKLAND. LOS ANGELES, AND SAN 
DIEGO FIRES, SEPTEMBER 22 TO 29. 1970 ....S.00I2 

STUDIES OF IMAGES OF SHORT-LIVED EVENTS USINCi 
ERTS DATA • ALASKA ...5.0013 
FOREST FIRES IN MISSOURI ...5.0015 


FIRE WEATHER & BEHAVIOR OF THE LITTLE SIOUX 
FIRE - MINNESOTA ...5.0016 


RE.SEARCH AND DEVELOPMENT OF FIRE PREVENIRJN 
TECHNOLOGY (FIRE PREVEN TION) .5.0017 

PHYSICAL. CHEMICAL, AND PHYSIOLOGICAL PROP! U 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
...5.0018 

METHODS FOR THE PREVENTION AND CONTROL o! 
LIGHTNING FIRES ...5.0019 

CONTROL AND USE OF FIRE PARTICULARLY IN Wll 
DERNESS, PARK, AND OTHER RECREATIONAL ARLA.S 
...5.0020 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA ...5.0021 


5-45 



flKfc I'KCvcn iiuiM • 

NATIONAL FIRE DANGER RATING ...5.0027 

AIRBORNE INFRARED FOREST FIRE DETECTION 
SYSTEM . 5.0028 

RADAR METEOROLOGY AS A MODERN TOOL FOR 
FOREST FIRF. PROTECTION . 5.0029 

THE DETECTION OF CENTERS OF COMBUSTION OF 
SMALL DIMENSIONS BY THE METHOD FOR IR 
PHOTOGRAPHY .5.0030 

OPERATING PLAN FOR FIRE WEATHER SERVICE IN 
SOUTH CAROLINA S.0031 

CORRELATION OF SATELLITE AND GROUND DATA IN 
AIR POLLUTION STUDIES (ABBREV) .5.0032 

FIRE ENVIRONMENTAL TEST CHAMBER - ITS DESIGN 
AND DEVELOPMENT ...5.0033 

FIRES CAUSED BY EQUIPMENT USED DURING CRITI- 
CAL FIRE WEATHER IN CALIFORNIA. 1962 - 1971 
5.0034 

CHARACTERISTICS OF PEOPLE WHO START FIRES 
..SOME PRELIMINARY FINDINGS ■ CALIFORNIA 

5.0036 

RF.DUCING FIRE HAZARD IN PONDEROSA PINE THIN- 
NING SLASH BY MECHANICAL CRUSHING - OREGON 

5.0037 

FOREST FIRE HISTORY - A COMPUTER METHOD OF 
DATA ANALYSIS ...S.QQ38 

PROBABILITY FIRE WEATHER FORECASTS SHOW 
PROMISE IN 3-YEAR TRIAL . . 5.0039 

FOREST FIRE METEOROLOGY IN THE PACIFIC 
COASTAL REGION . 5.0040 

FOREST FIRE STATISTICAL PROBLEMS ...5.004 1 

DEVELOPMENT OF IMPROVED TECHNIOUHS FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORESTS 
...5.0042 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST FIRE OCCURRF.NCF. AND BEHAVIOR IN THE 
EAS1 AND SOUTH .. 5.0043 

DEVELOP.MENT OF EMISSION FACTORS FOR ESTIMAT- 
ING ATMO.SPHERIC EMISSIONS ...5.0044 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
...S.0045 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 

FIRF. ON A FOREST SOIL .5.0047 

SILVER VALLEY FLOOD - .SOCIAL PSYCHOLOGICAL EF- 
FECTS ...6.0003 

EVALUATION OF FLOOD INSURANCE IN A DISASTER 
AREA .6.0013 

URBAN GROWTH, RUNOFF. EXTERNALITIES. AND IN- 
COME DISTRIBUTION EFFECTS IN RALSTON CREEK 
WATERSHEDS ...6.0018 

URBAN GEOLOGY PLAN FOR CALIFORNIA - THE NA- 
TURE, MAGNITUDE, & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...6.0045 


INVESTIGATION AND ANALYSIS OF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO . 6.0129 

STATEWIDE FLOOD- FREQUENCY REPORT 
OKLAHOMA . .6.0139 

TEST OF THE ERTS-DATA COLLECTION SYSTEM IN THE 
SUSQUEHANNA RIVER BASIN 6.0143 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0149 

FLOOOWAY EVALUATIONS BEFORE & AFTER CHAN- 
NEL MODIFICATIONS ASSUMING TOTAl- 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY, ALABAMA ...6.0161 

SEA COAST PLANNING PROJECT - CALIFORNIA ...6.0182 

peak DISCHARGE AND FREQUENCY FOR SMALL 
WATERSHEDS IN COLORADO . 6.0186 

FLOOD FREQUENCY IN URBAN AREAS - COLORADO 
...6.0187 

REGULATION OF FLOOD HAZARD AREAS TO REDUCE 
FLOOD LOSSES - VOLUME I, PARIS MV ...6.0226 

GEOHYDROLOGIC CONDITIONS AND FLOOD POTEN- 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
Sr:MtNOLE COUNTY, FLORIDA . 6.0230 

HYDROCRAPH MODEL STUDIES OF THE MILI.- 
SnOROUGH. ALAFIA. AND ANCLOTE RIVER BASINS. 
FLORIDA - .6.0234 

SYNTHESIZING A PROCEDURE FOR FORMULAVING 
URBAN FLOOD CONTROL PROGRAMS ...6.0238 

ATLANTA MFTROPOl.lTAN AREA URBAN FLOOD RU- 
NOFF CHARACTERISTICS • GEORGIA ..6.0244 

FLOOD INUNDATION STUDY • WISCONSIN ...6.0248 

FLOOD PROF11.es & FLOODPLAR INFORMATION. 
CEDAR RAPIDS. IOWA ...6.0276 

FLOOD PROFILES AND FLOODPLAIN INFORMATION 
FOR UNIVERSITY BRANCH. DRY RUN CREEK. CEDAR 
FALLS, IOWA ...6.0277 

FLOOD FREQUENCY, LOG-PEARSON TYPE III ANALYSIS 
• IOWA . .6.0278 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA ...6.0282 

FLOOD PI.AIN STUDIES -MINNESOI A ...6.0304 

FLOOD PLAIN MANAGEMENT SlUDIES - LOWER MIN- 
NESOTA RIVER ...6.0305 

DEVELOPMENl OF MAGNITUDE AND FREQUENCY 
RELATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
MISSOURI ...6.0316 

HYDROLOGY OF STREAMS IN ST. LOUIS 
METROPOLITAN AREA ...6.0317 

DETERMINATION OF FLOOD PEAKS. FLOOD PROFILES, 
& FLOOD INUNDATION - NEW JFRSEY ...6.0326 

FLOOD INVESTIGATIONS - NEW YORK .,,6.0331 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
STREAMS . NORTH DAKOTA ...6.0344 
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FLOOD PLAIN INUNDATION .,,6.0364 

URBAN HYDROLOGY STUDY • AUSTIN. TEXAS . .6.0372 

URBAN HYDROLOGY STUDIES OF SELECTED AREAS IN 
TEXAS • DALLAS, AUSTIN ...6.0373 

URBAN HYDROLOGY STUDY - FORT WORTH. TEXAS 
.6.0383 

URBAN HYDROLOGY STUDY • DALLAS COUNTY. 
TEXAS ...6.0384 

URBAN HYDROLOGY STUDY • HOUSTON. TEXAS 
.6.0386 

URBAN HYDROLOGY STUDY. SAN ANTONIO. TEXAS 
...6.0389 

TECHNIQUES OF FLOOD-PLAIN MAPPING FOR LAND- 
USE MANAGEMEN T OF FLOOD PLAINS ...6.0394 
URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
TY 6.0400 

URBAN FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
COUNTY, VIRGINIA ...6.0401 

FLOOD INUNDATION STUDY. WISCONSIN ...6.0409 
WEATHER MODIFICATION IN NORIH DAKOTA ...7.0006 

TRACER STUDIES IN THE NATIONAL HAIL RESEARCH 
EXPERIMENT (NHRE) ,,.7.0017 

COASTAL STORM DAMAGE WITH SPECIAL REFERENCE 
TO THE DELMARVA REGION OF DELAWARE. MARY- 
LAND, VIRGINIA ...8.0002 

STORM SURGE RESEARCH ...8.0060 
REGIONAL SLOPE STABILITY STUDIES - CALIFORNIA 
AND PENNSYLVANIA . 9.0002 
LANDSLIDES - KENTUCKY ...9.0015 
SLOPE STABILITY OF CERTAIN SELECTED COLLUVIAL 
SOILS ...9.0019 

ROCK STRENGTH FROM FAILURE CASES • POWER- 
HOUSE SLOPE STABILITY STUDY. FORT PECK DAM. 
MONTANA ...9.0021 
SANTA CRUZ COUNTY COOP .9.0027 
GEOLOGY OF THE POINT DUME QUADRANGLE AND 
IHE LOS ANOELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA- 
TIVE, CALIFORNIA .9.0029 
MONTEREY BAY - CALIFORNIA .9.0030 
MALIBU BEACH QUADRANGLE AND THE UNINCOR- 
PORATED PART OF THE TOPANGA OUADRANGLE. 
LOS ANOELES COUNTY COOPERATIVE. CALIFORNIA 
...9.0034 

REMOTE SENSING FOR GEOLOGIC HAZARDS AND DIS- 
ASTERS, MINE AREA CONSERVATION, SOIL MAPPING 
AND LAND USE PLANNING ...9.0035 

SOCORRO 2 DEGREE OUADRANGLE - NEW MEXICO 
...9.0040 

GEOLOGY OF THE RAPID CITY AREA. SOUTH DAKOTA 
...9.0041 

DENVER METROPOLITAN AREA, COLORADO ...9.0042 

SURFICIAL GEOLOGY OF JUNEAU AND VICINFFY 
URBAN AREA. ALASKA ...9.0043 
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NUMERICAL ANALYSIS OF TORNADO WIND LOADS ON 
BUILDINGS - TEXAS .12.0019 

TSUNAMI RESF.ARCH AND ENGINEERING APPLICA- 
TIONS ...13.0015 

RECONNAISSANCE ENGINEERING GEOLOGY OF THE 
SITKA AREA. ALASKA ...13.0018 

VOLCANIC HAZARDS ON THE ISLANDS OF HAWAII 
.14.0001 

HAWAIIAN VOl.CANO OBSERVATORY ...14.0004 

VOLCANIC HAZARDS IN THE CASCADE RANGE - 
CALIFORNIA AND WASHINGTON .14.0007 

VOLCANIC HAZARDS. ISLAND OF HAWAII . .14.0010 

EASTERN SNAKE RIVER PLAIN RF.GION INVESTIGA- 
TIONS - IDAHO ...14.0011 

SNAKE RIVER PLAIN, PART E - NORTH CENTRAL • 
IDAHO 14.0012 

SNAKE RIVER PLAIN, PARI 0 - VOLCANIC ROCKS - 
IDAHO . .14.0013 

ASSESSMENT OF RESEARCH ON NATURAL HAZARDS 
...16.0028 

COMMUNICATIONS IN NATURAL DISASTERS ...16.0033 

DESIGN AND IMPLEMENT A TRANSIT SYSTF.M FOL- 
LOWING A NATURAL DISASTER ...16.0034 

NATURAL ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING, LOCATION AND 
DESIGN or- TRANSPORTATION FACILITIES ...16.0035 

SOIL ENGINEERING RESEARCH . CAl.IFORNIA ...16.0056 

WEATHER SATELLITE CAPABILITIES - PRESENT AND 
FUTURE ...16.0067 

BUILDING PRACTICES FOR DISASTER MIMOATION 
...16.0073 

COLLABORATIVE RESEARCH ON NATURAL HAZARDS 
...16.0094 
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See Also Solid iVasie Monaficment 

THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI- 
TY AND DURATION - NEW JERSEY ...2.0018 

RESPONSE OF POWER SYSTEMS TO THE SAN FERNAN- 
DO VALLEY EARTHQUAKE OF 9 FEBRUARY 1971 
.3.0023 

MONT'EREY-POINT REYES (EARTHQUAKE) • CALIFOR- 
NIA ...3.0120 

MERAMEC PARK LAKE, UPPER MISSISSIPPI RIVER 
BASIN, MERAMEC RIVER, MISSOURI ..,3.0242 

DENVER URBAN CORRIDOR STUDIES - COLORADO 
.4.0005 

STUDIES OF IMAGES OF SHORT-LIVED EVENTS USING ‘ 
ERTS DATA - ALASKA ...5.0013 

LOCK HAVEN URBAN RENEWAL PROJECT, LOCK 
HAVEN. PENNSYLVANIA ...6.0024 
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KINGSTON DISASTER URbAN Kt^t^VAL rKUJt^-i. 
BOROUGH or KINGSTON. LUZERNE COUNTY. 
PENNSYLVANIA. HUD PROJECT NO. R-61SC ...6.0029 

SPEWRRLL Ul.UFr LAKE. PUNT RIVER. GEORGIA 
.6.0033 

REGULATION OF GREAT LAKES WATER LEVELS RE- 
PORT TO IflE international JOINT COM.MISSION 
BY THE INTERNATIONAL GREAT LAKES LEVEl^ 
BOARD ..6.0052 

HURRICANE CREEK WATERSHED PROJECT. 
HUMPHREYS AND DICKSON COUNTIES. TENNESSEE 
.6.0055 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) ..6.0067 
FLOOD INVESTIGATIONS FOR SMALL AREAS - IDAHO 
...6.0079 

OAKLEY SANGAMON’ REMOTE SENSING ENVIRONMEN- 
TAL RESEARCH PROGRAM • ILLINOIS . 6.0086 

GRAND ISLE. LOUISIANA. AND VICINITY HURRICANE 
PROTECTION ASSOCIATED WATER FEATURE. BAYOU 
LAFOURCHE - LOUISIANA (ABBREV) ...6.0096 

NEW ORLEANS TO VENICE, LOUISIANA. HURRICANE 
PROTECTION ...6.0097 

LAKE PONTCHARTRAIN. LOUISIANA AND VICINITY • 
HURRICANE PROTECTION PROJECT . 6.0098 
MORGAN CITY. LOUISIANA. AND VICINU Y (FRANKLIN 
AND VICINITY AREA) ...6.0099 
RED RIVER EMERGENCY BANK PROTECTION. LOUI- 
SIANA. ARKANSAS, AND TEXAS , 6.0100 

HURRICANE PROTECTION PROJECT. STRATFORD. CON- 
NECTICUT .6.0108 

BIO HILL Lake, big hill creek, Kansas ..6.oui 
ALTERNATE SOLUTIONS TO WATER RESOURCI; 

DEVELOPMENT-. A CASE STUDY - TEXAS .. 6.0ISI 
PORT ARTHUR HURRICANE FLOOD PROTECIION. 
PORT ARTHUR AND VICINITY, TEXAS . .6.0152 

LAND-USE REGULATIONS IN FLOOD PRONE AREAS • A 
SU.MMARY OF THE WISCONSIN STUDY AND AN 
ANALYSIS OF ALABAMA LAND-USE LAW ...6.0162 

PLAN FORMULATION AND EVALUATION IN MULTIPLE 
PURPOSE WATER RESOURCE PROJECT A 
FRAMEWORK FOR REGIONAL PLANNING (ABBREV) 
.6.0175 

SEA COAST PLANNING PROJECT • CALIFORNIA . .6.0182 
KANSAS • NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLFR AND CHASE COUNTIES . .6.0195 

JNION CREEK WATERSHED PROJECT. SOUTH DAKOTA 
...6.0196 

HOLLOW CREEK WATERSHED PROJECT, SOUTH 
CAROLINA ...6.0197 

KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES ...6.0198 
nIUTWOOD WATERSHED, ILLINOIS ...6.0199 

HURRICANE CREEK SVATERSHED STRUCTURAL PP.O- 
JECT MEASURE. KENTUCKY . 6.0200 


VVinrEWATER CREEK HYDROLOGIC UNIT PROJECT 
MEASURE. CHEROKEE HILLS UC AND D PROJECT, 
OKLAHOMA ...6.0206 

ZONING REGULATIONS OF THE CITY OF SARASOTA. 
FLORIDA . 6.0232 

IMPLICATIONS OF ZONING AS AN URBAN WATER 
MANAGEMENT MEASURE - GEORGIA ...6.0237 

SYNTHESIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROGRAMS ...6.0238 

THE PEACHTREF. CREEK WATERSHED AS A CASE HIS- 
TORY IN URBAN FLOOD PLAIN DEVELOPMENT 
.6.0240 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU- 
NOFF CHARACTERISTICS - GEORGIA ...6.0244 

HAWAII ENVIRONMENTAL SIMULATION MODEL 
...6.0252 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
water RESOURCES POLICIES IN MINNESOTA 
. .6.0306 

FORT SCOTT LAKE. MARMATON RIVER. KANSAS 
.6.0315 

NATURAL CHARACTERISTICS OF COLUMBIA COUNTY. 
NEW YORK STATE ...6.0333 

EROSION AND DEPOSITION IN THE SOUNDS AND 
ESTUARIES OF THE NORT’H CAROLINA COAST 
.6.0341 

BEECH RIVER WATERSHED PROJECT • TENNESSEE 
.6.0368 

OSO CREEK TECHNTCAI. ASSISTANCE STUDY • 
PRELIMINARY STUDY ON IME PROBLEMS AND OP- 
PORTUNiriES FOR DEVELOPMENT OF OSO CRFiEK 
AND OSO BAY ...6.0.380 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
rilE WATER SYSTEM OF NEDERLO CHEEK. WISCON- 
SIN .6.0408 

THE NATIONAL HAIL RESEARCH EXPERIMENT 
SUMMER 1973 SUMMARY REPORT ...7.0011 

ASSESSMENT OF THE PHYSICAL AND GEOLOGICAL LF- 
FECTS OF TROPICAL STORM AGNES ON THE UPPER 
CHESAPEAKF. BAY AND SELECTED TRIBUTARIES 
...8.0009 

ESTUARINE HYDROLOGY OF TAMPA BAY ...8.0027 

OPERATION AND MAINTENANCE OF NEW BEDFORD 
HURRICANE BARRIER, MASSACHUSETTS ...8.0035 

BF.NEFITS OF ENVIRONMENTAL PREDICTION IN THE 
EASTERN GULF OF MEXICO ...R.0106 

INVESTIGATION OF SHORELINE CHANGES AT SAR- 
GENT BEACH. TEXAS ...8.0128 

REMOTE SENSING APPLICATIONS IN HYDROI.OOY AND 
GEOLOGY ...9.0050 

IMPACT OF THE LUBBCXTK STORM ON REGIONAL 
SYSTEMS - TEXAS ...12.0040 

SNAKE RIVER PLAIN, PART B • VOLCANIC ROCKS - 
IDAHO .14.0013 
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ANU HUKKICAINt t'KUJ bL I lUIN 
BEACH EROSION PROJECT. DELAWARE COAST PRO- 
TECTION PROJECT, DELAWARE ...15.0010 
DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMF.NTS ...15.0018 

NATURAL ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING. LOCATION AND 
DESIGN OF TRANSPORTATION FACILITIES ...16.0035 
SUMMARY REPORT • WEATHER MODIFICATION • 
FISCAL YEARS 1969. 1970, 1971 ..16.0045 

FEDERAL PLAN FOR METEOROL(XjICAL SERVICES & 
SUPPORTING RESEARCH - FISCAL YEAR 1975 
...16.0070 

WEATHER MODIFICATION • FISCAL YEARS 1969, 1970, 
1971 ...16.0090 


Eolian Gcomorphic Features 

See Geomorphohi^y 


Epeirugcnic Movement ‘i.sostasy 

See Structural Geology 
Tectonics 


Ephemeral Streams 

See Ccomorphology 
Streams 


Epidemiulogy of Disen.se 

See Public Health 


Equity 

See Law & Water 
Water Right.s 


Erosion 


See Also Geoniorphology 
Physiography 

BEACHES AND GROUND WATER OF CAPE SABLE. 
FLORIDA. DURING EXTREME DROUGHT ...2.0014 

EFFECT OF PRESCRIBED BURNING ON WATER YIELD 
AND QUALITY FROM BRUSH INFESTFZD LANDS • 
TEXAS ...5.0022 

FLOOD PROTECTION AT CULVERT OUTLETS ...6.0050 


LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCFURHS ...6.0085 
FLOOD MANAGEMENT STUDY 6.0159 
FLOOD MANAGEMENT SlUDY • TUSCALOOSA. 
PICKENS COUNTY AND .MOUNDSVILLE, Al-ABAMA. 
MAY 1971 .6.0160 

URBAN HYDROLOGY OF POWAY VALLEY. CALIFOR. 
NIA .6.0169 

NUTWOOD watershed. ILLINOIS ...6.0199 
BIG CREEK watershed, KANSAS .6.0202 

VERDE LANE FLOOD PREVENTION PROJECT MEA- 
SURE. NEBRASKA ...6.0205 

WHITEWATER CREEK HYDROLOGIC UNIT PROJECT 
MEASURE. CHEROKEE HILLS RC AND D PROJECT. 
OKLAHOMA .6.0206 
LAKE HYDROLOGY ...6.0207 

THE HUMAN ECOLOGICAL IMPACT OF SIRUCTURAL 
FLOOD CON1ROL ON THE IOWA RIVER. IOWA 
6.0273 

HYDROLOGY OF STREAMS IN ST LOUIS 
.METROPOLITAN AREA 6.0317 
SOIL AND WATER CONSERVATION NEEDS INVENTORY, 
COOKE. GRAYSON AND FANNIN COUNTIES. TEXAS 
.6.0381 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDF.RLO CREEK. WISCON- 
SIN 6.0408 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA. CALIFORNIA 
...9.0026 

EFFP.Cl-S 01- DEFORESTATION ON THE STABILITY OF 
NATURAL SLOPES • OREGON. WASHINGTON ...9.0051 

FLOOD AND SEDIMEN'1 REDUCTION IN STEEP UNSTA- 
BLE BRUSHLANDS OF FHE SOUTHWEST .15.0002 

PLANT SPECIES AS WILDLIFE COVER AND EROSION 
CONTROL ON ’MUDFLATS’ IN IOWA’S LARGE RESER- 
VOIR SYSrh:MS .15.0008 
HYDRAULIC EROSION OF SOILS .15.0012 
SAN FRANCISCO BAY ..15.0013 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA’S SHORELINE AND BEACH EROSION 
PROBLEMS ...15.0016 

DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS ...15.0018 
LAKE SHORE EROSION IN ILLINOIS ...15.0020 
NATIONAL SHORELINE STUDY - INVENTORY REPORT - 
LOWER MIS.SISSIPP1 REGION ...15.0021 
PROFILE OF A STORM • WIND. WAVES AND EROSION 
ON THE SOUTHEASTERN SHORE OF LAKE MICHIGAN 
...15.0025 

COASTAL ZONE AND SHORHLANDS MANAGEMENT - 
GREAT LAKES ...15.0026 
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SHORE EROSION STUDY OF ERIE COUNTY. OHIO 
...15.0030 

SHORE EROSION STUDY OF LAKE COUNTY. OHIO 
.15.0031 

SHORE EROSIO.N STUDIES ALONG THE OHIO SHORE OF 
LAKE ERIE ...15.0032 

EVALUATION OF GEOLOGIC AND OCEANOGRAPHIC 
FACTORS INFLUENCING EROSION OF THE OREGON 
COAST 15.0033 

EROSION AND SEDIMENTATION FOLLOWING ROAD 
CONSTRUCTION AND •UMBER HARVEST ON UNSTA- 
131. E SOILS IN THREE SMALl. WESTERN ORE(jON 
watersheds .15.0034 

ENVIRONMENTAL GEOLOGY OF .SELECTED PARTS OF 
NORTHWESTERN VERMO.NT .15.0038 

SEDIMENT .MOVEMENT AND HILl.SLOPE MORPHOLO- 
GY IN THE CENTRAL APPALACHIAN REGION • VIR- 
CINIA ...15.0039 

URBAN GEOLOGY • PLAN FOR CALIFORNIA - THE NA- 
TURE, MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOM.MENDATIONS FOR THEIR 
MITIGATION (AUURF.V) ...16.0025 

NATURAL ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING. LOCATION AND 
DESIGN OF TRANSPORTATION FACILITIES .16.0035 

SOIL POLLUTION - EROSION EFFECTS (N SOIL .16.0106 


Cro.sion Control 

See Hydraulics 


Erosional F«a(urcs 

See Gcoiitorp/iuhgy 

Shoreline Geonwrphology 
See Glaciology 

Glacial Features 


Estuaries 


THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVF.RI- 
TY AND DURATION • NEW JF.RSEY ...2.0018 

STUDIES OF THE RED ALGAE IN DISCAYNE BAY 
...6.0070 

ESTUARINE HYDROLOGY OF TAMPA BAY ...6.0071 

USE OF MULTISPECIRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANACEMENTT IN 
NORTH CAROLINA .6.0137 

APPLICATIONS OF AERIAL MEASURE.MENTS 
TECHNIQUES .6.0164 


EROSION AND DEPOSITION IN THE SOUNDS AND 
ESTUARIES OF THE NORTH CAROLINA COAST 
.6.0341 

OSO CREEK TECHNICAL ASSISTANCE STUDY - 
PRELIMINARY STUDY ON THE PROBLEMS AND OP- 
PORTUNITIES FOR DEVELOPMENl OF OSO CREEK 
AND OSO DAY ...6.0380 

ASSESSMENT OF THE PHYSICAL AND CEOLOOICAL EF- 
FECTS OF I ROPICAL STORM AGNES ON THE UPPER 
CHESAPEAKE BAY AND SELECTED TRIBUTARIES 
...8.0009 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REGION 
ENVIRON.MEN T AND RESOURCES PLANNING STUDY 
.9.0049 

REMOTE SENSING APPLICATIONS IN HYDROLOGY AND 
GEOLOGY . .9.0050 

SAN FRANCISCO BAY .15.0013 

DEPOSITION OF HAWAIIAN WATERSHF.D AND 
ESTUARIAN SEDIMENTS ...15.0018 

NATIONAL SHORELINE STUDY - INVENTORY REPORT - 
LOWER MISSISSIPPI REGION ...15.0021 


Evaporution Instruments 

See Meteorology 
Techniques nnrf 

Evapotranspiration 

See Water Supply 
Water Loss 


Excavation 

See Buildings Land Development 
Cunstritctio/i 

Excitation 

See Engitteeriug Mechanics 
Mechanicol Vibrations 

Expansive 

See Soil Science and Mechanics 
Soil Types 
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External 


Filtration 


IC/ifiincering Mi'dian us 
Stresses 


Extinguishers 

Fire ficseorcfi 
Fire Control 

Failure 

Knf{ineering Mechanics 

Families 

'hrii/Miions, Po{m/ati</ns 

Family Housing Construction 

'lome I‘A‘ononiks 


See Water QuoiUy 

Water (Qualify Control 

Fire Behavior 

See Forestry 
Forest Fire 


Fire Control 

See Fire Research 
See Forestry 
Forest Fire 

Fire Damage, Recovery 

See Forestry 
Forest Fire 

Fire Department 


Farm Safety 

SURF.MIiNT AND ANAI.YSIS OF FARM RISKS. 
SSUS. AND INSURANCI: ...7.0002 

Fanners 

)ccupotions. Populations 

Fatigue 

'nfilnceririfi Mechanics 

Faults 

tnu'inral Geology 

Federal Government 

flvi' cS Water 

egis/aiive Levels 

'ater Resources Management 


See Fire Research 


Fire Hazard 

See Fire Research 
Fire Control 


Fire Research 


COMBUVIION 

CONTROL AND USE OF FIRE PARTICULARLY IN WIL- 
DERNESS. PARK. AND OTHER RECREATIONAL AREAS 
...5.0020 

NATIONAL FIRE DANGER RATING ...5.0027 
THE DETECTION OF CENTERS OF COMBUSTION OF 
SMALL DIMENSIONS BY THE METHOD FOR IR 
PHOTOGRAPHY ...5.0030 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
...5.0045 


Diffusion Flame 

NATIONAL FIRE DANGER RATING ...5.0027 
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)PMENT OF MEW ANO IMPROVED FIRE CON- 
METHODS FOR SOUTHERN FORESTS ...5.001 1 
IRVEILLANCE SYSTEMS FOR THE DETECTION 
CAPPING OF FIRES . 5.0046 

'MENT OF AIR OPERATIO.NS IN THE FIRE SER- 
• PROCEEDINGS OF A SYMPOSIUM, HELD AT 
NNF. NATIONAL LABORATORY (ABBREV) 
lO 

'PMENT OF NEW AND IMPROVED FIRE CON- 
METHODS FOR SOUTHERN FORESTS .. 5.00U 

^NTROL PLANNING AND FIRE PREVENTION IN 
ORTHEASTERN UNITED STATES ..5.0014 
s’lSMS OF WILDLAND FIRE SUPPRESSION 
.4 

Fire Hazard 

ipMF.NT OF IMPROVED TECHNIQUES FOR 
PRESCRIBED FIRE IN SOUTHERN FORESTS 
13 

Fire Spread 

IBED FIRE TECHNOLOGY FOR THE SOUTHWEST 
12 

FIRE BEHAVIOR • CALIFORNIA ...5.0006 
\CT FOR PARTIAL SUPPORT OF THF. COMMIT- 
N FIRE RESEARCH ...5.0008 
INTROL PLANNING AND FIRE PREVENKON IN 
ORTHEASTERN UNITED STATES ...S.OOM 
\l, CHEMICAL. AND PHYSIOLOGICAL PROPER- 
OF FUELS RELATED TO UBE PHENOMENA 
8 

AL FIRE DANGER RATING . 5.0027 

FIRE METEOROLOGY IN THE PACIFIC 
PAL REGION ...5.0040 

IPMENT OF IMPROVED TECHNIQUES FOR 
PRESCRIBED FIRE IN SOUTHERN FORESTS 

12 

FLUF.NCE OF WEATHER AND CLIM.ATF. ON 
:T fire OCCURRENCE AND BEHAVIOR IN THE 
and SOUTH ...5.0043 

Fire IF/./W 

HIRLWIND FORMATION OVER FLAT TERRAIN 
15 

Forest Fires 

NO THE FOREST INCENDIARIST AN ANALYSIS 
ICUMENTED CASE HI.STORIFS ...S.OOOl 
IBED FIRE TECHNOLOGY FOR THE SOUTHWEST 
)2 

iNAGEMENT SYSTEMS ...5.0007 


TECHNOLOGY (FIRE PREVENTION) . 5.0017 

CONTROL AND USE OF FIRE PARTICULARLY IN WIL- 
DERNESS. PARK. AND OTHER RECREATIONAL AREAS 
.5.0020 

MECHANIS.V1S OF WILDLAND FIRE SUPPRESSION 
.5.0024 

FIRE PREVENTION • CALIFORNIA ...5.0025 

NATIONAL FIRE DANGER RATING ...5,0027 

FOREST FIRE METEOROLOGY IN THE PACIFIC 
COASTAL REGION . 5.0040 

FOREST FIRE STATISTICAL PROBLEMS . 5.0041 

DEVELOPMENT OF IMPROVED TECHNIQUES FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORESTS 
.5.0042 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST FIRE OCCURRENCE AND BEHAVIOR IN THE 
EAST AND SOUTH 5.0043 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 

Retardants 

DKVELOI’ME.NT OF NEW AND IMPROVED FIRE CON- 
I ROL METHODS FOR SOUTHERN FORESTS ...5.0011 

CONTROL AND USE Of l-TRE PARTICULARLY IN WIL- 
DERNESS. PARK. AND OTHER RECREATIONAL AREAS 
.5.0020 

Smoke 

CONTRACT FOR PARTIAL SUPPORT OF THE COMMIT- 
TEE ON FIRE RESEARCH ...5,0008 

DEVELOPMENT OF r:MlSSION FACTORS FOR ESTIMA T- 
ING ATMOSPHERIC EMISSIONS ., 5.0044 

FjKt Department 

EMPLOY.VIF.NT OF AIR OPERATIONS IN T HE FIRE SER- 
VICES • PROCEEDINGS OF A SYMPOSIUM, HELD AT 
ARCONNE NATIONAL LABORATORY (ABBREV) 
.5.0009 


Flammabilitv 


Ignition 

PHYSICAL. CHEMICAL, AND PHYSIOLOGICAL PROPER- 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
..5.0018 


CONTROL AND USE OF FIRE PARTICULARLY IN WIL- 
DERNESS. PARK. AND OTHER RECREATIONAL ARFiAS 
...S.002U 
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Types of Fire 
Aircrofi Fire 

EMPLOYMnNT OF AIR OPERATIONS IN THE FIRE SER- 
VICES • PROCEEDINGS OF A SYMPOSIUM. HELD AT 
ARGONNE NATIONAL LABORATORY (ABBREV) 
...5.0009 

Buildinfi Fire 

MINIMIZING DAMAGE TO REFINERIES FROM NUCLEAR 
ATTACK. NATURAL AND OTHER DISASTERS ...16.0044 

Forest Fire 

PRESCRIBED FIRE TECHNOLOGY FOR THE SOUTHWEST 
...5.0002 

FOREST FIRE BEHAVIOR • CALIFORNIA .5.0006 

FIRE MANAGEMF.NT SYSTEMS .5.0007 

EMPLOYMENT OF AIR OPERATIONS IN THE FIRE SER- 
VICES • PROCEEDINGS OF A SYMPOSIUM. HELD AT 
ARGONNE NATIONAL LABORATORY (ABBREV) 
...5.0009 

THE GREAT OAKLAND. LOS ANGELES, AND SAN 
DIEGO FIRES. SEPTF.MBF.R 22 TO 29. 1970 . 5.0012 

FIRE CONTROL PLANNING AND FIRE FHEVfcNllON IN 
THE NORTHEASTERN UNITED STATE.S ...S.00I4 

CONTROL AND USE OF FIRE PARTICULARLY IN WIL- 
DERNESS. PARK. AND OTHER RECREATIONAL AREAS 
..5.0020 

A MODEL OF THE FORESTS OF GLACIER NATIONAL 
PARK. MONTANA .,,5.0021 

FIRE ENVIRONMENTAL TEST CHAMBER - ITS DESIGN 
AND DEVELOPMENT .5.0033 

ALLOCATION MODEL FOR FIREFIGHTING RESOURCES 
...5.0035 

DEVELOPMENT OF EMISSION FACTORS FOR ESTIMAT- 
ING ATMOSPHERIC EMISSIONS . 5.0044 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
...5.0045 


Fire Weather 


See Meteorology 


Fiscal Studie.s 


See Economics 

Income Analysis 


Fish and Wildlife 

SPEWRELL BLUFF LAKE. FLINT RIVER. GEORGIA 
...6.0033 


REGIONAL COMPRF.MENS1V1-: MULTI-PURPOSE WATI U 
RESOURCES PLANNING STUDIES IN NEW YORK 
...6.0130 

KANSAS NORTH SECTOR UPPER WALNIU 

WATERSHED BUTLER AND CHASE COUNTIES .6.019.5 

UNION CREEK WATERSHED PROJECT, SOUTH DAKOTA 
.6.0196 

BIG CREEK WATERSHED. KANSAS 6.0202 

.MACADOO ROAD-FILL DAM. KANSAS ...6.0203 

.MERAMEC PARK LAKE. UPPER MISSISSIPPI UlVIU 
BASIN. MERAMEC RIVRR. MISSOURI ...6.0320 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK. WLSCON 
SIN . 6.040» 

REGULATION OF GREAT LAKES WATER LEVELS • A 
SUMMARY REPORT/1974 16.0040 


Fishing 

See Hecrcaiion 

Hecremion Activities 


Flammability 

See Fire Hesearcit 


Flood Control Fluiming 

See Water Resources Management 


Flood Control Reservoirs 


Sec Reservoirs and Impoioidments 


Floodplains 

CASE STUDY OF ECONOMIC ASPECTS OF 1 1 II 
FEDERAL FLOOD INSURANCE PROGRAM ...6.0007 

UPPER MISSISSIPPI RIVER COMPREHENSIVE DA.SIN 
STUDY - VOLUME V. APPENDIX 1 - FLOOD CON'I KOI 
.6.0017 

URBAN GROWTH, RUNOFF. EXTERNALITIES, AND IN 
COME DISTRIBUTION EFFECTS IN RALSTON (,RJ-I K 
WATERSHEDS ...6.0018 

MILTON SOUTH, MILTON NORTH AND lURHOl 
TOWNSHIP DISASTER, URBAN RENEWAL PROJFXTS. 
PENNSYLVANIA .6.0027 

FI.OOD-FREOUH.NCY SYNTHESIS FOR SMALL STRI AMS 
-ALABAMA ...6.00.34 

WORTH OF HYDROLOGIC DATA FOR SHORT-TF.RM 


a ANALYSIS OF FIVE WATERSHED MODELS IN 
PHYSIOGRAPHIC REGIONS OF GEORGIA 
74 

kLUATION OF URBAN FLOOD PLAINS .6.0132 
S OF URBANIZATION ON FLOODS AT WINSTON- 
NORTH CAROLINA . .6.0134 
S OF URBANIZATION ON FLOODS AT DURHAM, 
H CAROLINA .6.0135 

S OF urbanization ON FLOODS AT LENOIR, 
H CAROLINA . 6.0136 
INVESTIGATIONS • TENNESSEE .6.0147 
E FOR REDUCING FLOOD DAMAGE IN THE 
-1 ALABAMA REGION ...6.0158 
MANAGEMENT STUDY .. 6.0159 
MANAGEMENT STUDY TUSCALOOSA. 
NS COUNTY AND MOUNDSVILLE, ALABAMA, 
i971 .6.0160 

.AV EVALUATIONS BEFORE & AFFER C7IAN* 
MODIFICATIONS ASSUMING TOTAL 
DPOLITAN DEVELOPMENT IN DRAINAGE 
S JEFFERSON COUNTY, ALABAMA . 6.0161 

S£ REGULATIONS IN FI.OOD-PHONE AREAS * A 
ARY OF THE WISCONSIN STUDY AND AN 
I'SIS OF ALABAMA LANO-USE LAW ...6.0162 

ER SIMUI.ATION MODEL FOR FLOOD PLAIN 
•OPMENT . PART U - MODEL DESCRIPTION 
PPLICATIONS ...6.0173 

ER SIMULATION MODEL FOR FLOOD PLAIN 
, OPMENT . PART 1 • LAND USE PLANNING AND 
IT EVALUATION ...6.0174 

RICHMOND • San PABLO DAY AREA STUDY • 
3RNIA . 6.0178 

L PLAN REPORT, LAKE RED BLUFF AREA, 
3RNIA, 1971 ...6.0179 

Y DEFINED ENVIRONMENTAL VALUES IN 
: WATER RESOURCES PLANNING . .6.0J9J 

:K WATERSHED, KANSAS ...6.0202 

ATER CREEK HVDROLOGfC UNFl' PROJECT 
'RE, CHEROKEE HILLS RC AND D PROJECT 
OMA 6.0206 

•RM TECHNIQUE FOR DETERMINING FI OOD 
-REOUENCIES .6.0224 

jLAND river basins COMMISSION. ANNUAl 
r, FISCAL YEAR 1971 ...6.0227 

REGULATIONS OF THE CITY OF SARASOTA 
'A .. .6.0232 

IDE AND FREQUENCY OF FLOODS ON SMALL 
VGE AREAS I.\ FLORIDA ...6.0233 

RAPH MODEL STUDIES OF THE HILL- 
JGH, ALAFIA. AND ANCLOTE RIVER HASINS 
A ..,6.0234 

LAIN STUDY AND MODEL FLOOD PLAIN OR- 
:E ...6.0235 

-AIN STUDY AND MODEL FLOOD PLAIN OR- 
'E. MARCH. 1972 ...6.0236 

IONS OF ZONING AS AN URBAN WATER 
EMENT MEASURE • GEORGIA ...6.0237 


THF. FLOOD PLAIN AS A RESIDENTIAL CHOICE - RE- 
SIDENT ATTnODES AND PERCEPTIONS AND THF.IR 
IMPLICATIONS TO FLOOD PLAIN MANAGEMENT 
POLICY ...6.0239 

THE PEACHTREE CREEK WATERSHED AS A CASE HIS- 
TORY IN URBAN FLOOD PLAIN DEVELOPMENT 
.6.0240 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU- 
.NOFF CHARACTERISTICS ■ GEORGIA 6.0244 
WATER RESOURCES OF MIDDLE GEORGIA .6.0245 
HYDROLOGIC RELATIONS IN HAWAII .6.0247 
FLOOD INUNDATION STUDY - WISCONSIN . 6.0248 
FLOOD PLAIN MAPPING IN HAWAII ...6.0250 
SPECIAL FLOOD-DATA COLLECTION - HAWAII ...6.0251 

NATURAL DISASTER ANALYSIS FOR LATAH COUNTY. 
IDAHO. JUNE 1973 . .6.0253 

COMMUNITY GOALS - MANAGEMENT OPPORTUNITIES 
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FALLS, IOWA 6.0277 

FLOOD FREQUENCY. LOG-PEARSON TYPE III ANALYSIS 
• IOWA . 6.0278 

FLOOD PROFILES AND FLOOD-PLAIN INFORMATION. 

CEDAR RAPIDS. IOWA ...6.0279 
FLOOD PROFILES AND FLOOD PLAIN INFORMATION. 
LINN COUNTY, IOWA ...6,0280 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA, KANSAS ...6.0281 
EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA , 6.0282 

ZONING ORDINANCE AND ORDER, PIKE COUNTY. ELK- 
HORN CITY, KENTUCKY ...6,0283 
FLOOD PLAN FOR BULLITF COUNTY. KENTUCKY 
.6.0286 

SMALL STREAMS FLOOD FREOUENCY IN MAINE 
...6.0287 

CLIMATES OF THE STATES • CLIMATE OF NEW YORK 
.6.0289 

PROBABLE MAXIMUM PRECIPITATION AND SNOW- 
MELT CRITERIA FOR RED RIVER OF THE NORTH 
ABOVE PEMBINA AND SOURIS RIVER ABOVE MINOT. 
NORTH DAKOTA ...6.0290 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
BASINS IN VERMONT ,,.6.0296 
FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
BASINS IN RHODE ISLAND ...6.0297 

USE OF ERTS-I DATA • SUMMARY REPORT OF WORK 
ON TEN TASKS ...6.0298 

PREDICTION OF THE MAGNITUDES AND EREOUF.NCIES 
OF FLOODS IN MICHIGAN ..6.0299 
AN ECONOMIC ANALYSIS OF FLOOD DAMAGE REDUC- 
TION ALTERNATIVES IN THE MINNESOTA RIVER 
BASIN ...6.0300 

FLOOD FORECASTING IN THE UPPER MIDWEST • DATA 
ASSEMBLY AND PRELIMINARY ANALYSIS ...6.0301 

THE EFFECTIVENESS OF FLOOD CONTROL STRUClURE 
OF THE LOWER MINNESOTA RIVER WATERSHED DIS- 
I RICT ...6.0302 

WATER RESOURCES OF THE RED RIVER OF THE 
NORTH DRAINAGE BASIN IN MINNESOTA , 6.0303 
FLOOD PLAIN STUDIES -MINNESOTA .6.0304 
FLOOD PLAIN MANAGEMENT STUDIES - LOWER MIN- 
NESOTA RIVER ...6.0305 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
WATER RESOURCES POLICIES IN MINNESOTA 
.6.0306 

CITY OF JACKSON. MISSISSIPPI. WATER RESOURCES 
STUDY ...6.0310 


DEVELOPMENT OF MAGNITUDE AND FREQUENCY 
RELATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
MISSOURI . 6.0316 

HYDROLOGY OF STREAMS IN ST. LOUIS 
METROPOLITAN AREA ...6.0317 

STORAGE REOUIREMENI.S TO CONTROL FLOOD 
FLOWS OF MISSOURI STREAMS 6.0318 

HYDROLOGY OI* STREAMS IN ST. LOUIS COUNTY - -MIS- 
SOURI ...6.0319 

MF.RAMEC PARK LAKE. UPPER MISSISSIPPI RIVER 
BASIN. MERAMEC RIVER. MISSOURI ...6.0320 

FLOODPLAIN MAPPING AND PLANNING FOR THE 50 
AND 100 YEAR INTFIRVaL FLOOD ZONES OF THE 
BITTERROOT VALLEY. MONTANA .6.0321 

EVALUATION OF FLOOD PEAK PREDICT ION METHODS 
IN SEMI-ARID REGIONS IN RELAIION TO DAM 
SAFETY ...6.0322 

ECONOMIC BASIS FOR WATER RESOURCES ANALYSIS 
.. 6.0324 

FLOOD PLAIN AND PEAK FLOW STUDIES. NEW JERSEY 
.6.0325 

DETERMINATION OF Fl.OOD PEAKS, FLOOD PROFILES. 
& FLOOD INUNDATION - NEW JERSEY ...6.0326 

Fl.OOD FREOUENCY STUDY IN NEW MEXICO . ,6.0327 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP- 
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FOR NEW YORK STA TE - VOLUME I ...6.0328 

STREAMS AND DRAINAOI: BA.SINS • FULTON COUNTY, 
NEW YORK . 6.0329 

PUTNAM COUNTY OFFICIAL MAP • PROPOSALS FOR 
REVISION AND EXPANSION ...6.0330 

FLOOD INVESTIGATIONS • NEW YORK . 6.0331 

REDESIGNING FLOOD MANAGEMENT • PROJECT 
AGNES - PHASE. I ...6.0334 

HYDROLOGIC EFFECTS OF URBANIZATION IN THE 
UNITED STATES ...6.0338 

URBAN RUNOFF .6.0339 

EROSION AND DEPOSITION IN THE SOUNDS AND 
ESTUARIES OF [HE NORTH CAROLINA COAST 
.6.0341 

EFPECrS OF URBANIZATION ON FLOODS IN CHAR- 
LOTFE. NORTH CAROLINA ...6.0342 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON, NORTH CAROLINA ...6.0343 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
STREAMS - NORTH DAKOTA ...6.0344 

CaST-EFFECTIVENESS ANALYSES OF REGKJNAL 
FLOOD PLAIN MANAGEMENT ACTIVITIES ...6.0345 

DETERMINATION OF COST-EFFECTIVE TECHNICAL 
PRCKTEDURES FOR USE IN 1 HE OHIO FLOOD PLAIN 
MANAGEMENT PROGRAM .6.0347 

STREAMFLOW SIMULATION AND FLOOD PROFILE 
DETERMINATION IN OHIO - A PILOT STUDY ...6.0348 

VLOOD HYDROLOGY OF SMALL DRAINAGE AREAS 
...6.0349 
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DEFINING THE ELEMENTS OF THE: SOCIOLOGICAL 
SYSTEM RELATED TO DRAINAGE PROBLEMS OF 
URBAN AREAS ...6.0390 

FLASH FLOOD FORECASTING AND WARNING PRO- 
GRAM IN THE WESTERN REGION . 6.0391 

MAGNITUDE AND l-REQUENCY OF FLOODS IN UTAH 
.6.0392 

SURVEY OF LAKE FLOODING FROM ERTS I • LAKE 
CHAMPLAIN ...6.0393 


ILATION OF FLOOD ABATEMENT PROJECTS IN 
3N ...6.0353 

iPMENT IN FLOOD-PRONE AREAS OF LINCOLN 
TY, OREGON AUGUST. 1973 .6.0354 
LUATION OF HURRICANE AGNES FLOODS IN 
ARISON TO BRIDGF. DESIGN INFORMATION 
able for PENNSYLVANIA CONTEMPORANE- 
' .6.0355 

USON OF RECENTLY PUBLISHED FORMULAE 
LOOD FREQUENCY IN PENNSYLVANIA .. 6.0356 

FECT OF ground water CONDITIONS ON 
, FLOODING IN THE KINGSTON AREA. 
lYLVANlA ...6.0357 

ATIVE ADJUSTMENTS TO NATURAL HAZARDS 
9 

OF AGNES FLOODS ON ANNUAL SERIES IN 
lYLVANlA .6.0361 

I’ONTROL STUDY OF RIO GRANDE DE MANATl. 
,T1 AND BARCELONETA, PUERTO RICO ...6.0362 
PLAIN INUNDATION .6.0364 


TECHNIQUES OF FLOOD-PLAIN MAPPING FOR LAND- 
USE MANAGEMENT OF FLOOD PLAINS ...6.0394 

SFtDlMENT MOVEMENT AND HlLLSl.OPE MORPHOLO- 
GY IN THE CENTRAL APPALACHIAN REGION - VIR- 
GINIA .6.0395 


URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
TY . 6.0400 


FLOOD DAMAGE ABATEMENT- FEDERAI. ASSISTANCE 
10 LOCAL GOVERNMENT ...6.0398 

FLOOD DAMAGE ABATFiMENT STUDY FOR VIRGINIA 
.6.0399 


FREQUENCY OF SMALL AREAS • SOUTH URBAN FLOOD HYDROl.OGY OF STREAMS IN FAIRFAX 
LINA . .6.0365 COUNTY. VIRGINIA ...6.0401 


CATION AND ANALYSIS OF FLOOD HYDRO- 
US FROM SMALL DRAINAGE BASINS IN SOUTH 
TA ...6.0366 

JPMENT OF WATER RESOURCE MANAGEMENT 
ODS • TENNESSEE ...6.0367 

RIVER WATERSHED PROJECT • TENNESSEE 
>8 

NO OF SMALL STREAMS IN NASHVILLE-DAVID- 
OUNTY AREA, TENNESSEE , 6.0370 

CATION OF THE MAGNITUDE AND FREQUEN- 
5 FLOOD.S ON SMALL STREAMS IN TENNESSEE 

HYDROLOGY STUDY ■ AUSTIN. TEXA.S ...6.0372 

HYDROLOGY STUDIES OF SELECTED AREAS IN 
S • DALLAS, AUSTIN . 6.0373 

S OF URBANIZATION ON FLOODS IN THE DAL- 
reXAS METROPOLITAN AREA ...6.0374 

S OF URBANIZATION ON FLOODS IN THE 
TON, TEXAS METROPOLITAN AREA . .6.0376 
HYDROLOGY STUDY • SAN ANTONIO, TEXAS 
77 

OUE FOR PROJECTING ALTERNATIVE FUTURES 
“/ATER RESOURCE PLANNING ...6.0378 


PILOT STUDY OF FLOOD PLAIN MANAGEMENT - 
WASHINGTON ...6.0402 

FLOOD PROFILES AND INUNDATED AREAS ALONG 
THE LOWER NISOUALLY RIVER. WASHINGTON 
.6.0403 

FLOOD PROFILES AND INUNDATED AREAS ALONG 
THESKOKOMISH RIVER. WASHINGTON ...6.1)404 

FLOOD HAZARD INFORMATION - BUFFALO CRF.EK. 
LOGAN COUNTY. WEST VIRGINIA POST-DISASTER 
CONDITIONS ...6.0405 

REGIONAL FLOOD-FREOURNCY STUDY (PHASE 11) 
.6.0407 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK, WISCON- 
SIN .6.0408 

FLOOD INUNDATION S'l UDY, WISCONSIN .6.0409 

NKW TECHNIQUES FOR DELINEATION OF FLOOD 
PLAIN HAZARD ZONES - SOIL SURVEYS ...6.0411 

REMOTE SFiNSlNO FOR RESOURCE MANAGEMENT AND 
FLOOD PLAIN DELINEATION ...6.0412 

THE USE OF DETAILED SOILS INFORMATION FOR 
DELINEATING AND REGULATING FLOOD PLAINS - 
LEGAL AND ADMINISTRATIVE CONSIDERATIONS 
. .6.0413 


JD WATER CONSERVATION NEEDS INVENTORY, 
E, GRAYSON AND FANNIN COUNTIES. TEXAS 
81 

HYDROLOGY STUDY, DALLAS. TEXAS ...6,0382 

HYDROLOGY STUDY - FORT WORTH. TEXAS 
83 

HYDROLOGY STUDY - DALLAS COUNTY. 
S . .6.0384 


FLOOD INVESTIGATIONS IN WYOMING .,,6.0414 

STUDY OF FLCX)D HYDROGRAPHS FOR SMALL 
DRAINAGF- BASINS IN WYOMING ...6.0415 
ATLANTIC HURRICANE SEASON OF 1972 ...8.0005 

EFFECrs OF HURRICANE CAMILLE ON THE LAND- 
SCAPE OF THE BRETON-CHANDELEUR ISLAND 
CHAIN AND THE EASTERN PORTION OF THE LOWER 
MISSISSIPPI DELTA ...8.0008 
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THK [• VRNTS OF AGNES 8.0022 

'REl.lMINARY CLIMATIC DATA REPORT HURRICANE 
AGNF,SJUNE 14 - 2 . 1 . 1972 .8.0123 
)PERATION AGNES . 8.01.35 

NGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA. CALIFORNIA 

- -9.0026 

ECONNAISSANCE ENO/NEERING GEOLOGY OF THE 
SITKA AREA. Al.ASKA ...1.3.0018 

SUNA.MJ PREDICTIONS FOR PACIFIC C.'OASTAI. COM- 
MUNITIES • TYPF. 16 FLOOD INSURANCE STUDY 

- .13.0028 

ATIONAL SHORELINE STUDY • GREAT LAKES REGION 
INVENTORY REPORT ,15.0019 

FCOVERY FROM NATURAL DISASTERS • INSURANCE 
OR FEDERAL AID .16.0019 

RAINING PROGRA.M FOR CRISIS INTERVENORS 
...16.0020 

RHAN GEOLOGY • PLAN FOR CALIFORNIA - THE NA- 
TURK. MAGNITUDF.. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THKIR 
MITIGATION (AHliREV) .. 16.0025 

SSHSSMENT OF RFSEARCH ON NAIUHAL HAZARDS 
.16.0028 

ATURAL DISASTERS • SOME EiMPiRICAl. AND 
ECONOMIC CONSIDr;RATIONS ...16.0030 

ATURAI. ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING. LOCATION AND 
DESIGN OF TRAN.ST’ORT ATTON FACM.ITIES .16.0035 

IINIMI/.INC DAMAGI'TO REFINERIES FROM NUCLEAR 
ATTACK, NATURAL AND OTHER Of.SASTERS .16.0044 

DIGITAL SIMULATION OF MESSAGE IRAFFIC FOR 
NATURAL DISASTliR WARNING COMMUNICATIONS 
SATELLITE ,.,16.0047 

FEDERAL Pl.AN FOR NATURAL DISASTER WARNING 
AND PREPAREDNESS .16.0071 

HE INVESTIGATION OF SHELTER MANAGEMENT AND 
CONTROL IN NATURAL DISASTER .16.0079 


Floors 

cf Buildings Land Develupiiwni 
Coniponeius and Eqidpntcnl 

Flow Characteristics 

ce Fluid Dynamics 
ee Hydraulics 


Flow Routing 

?e Techiiuiues and Insintmenraiion 
Syniheiic Hydrology 


Fluid Dynamics 

NUMERICAL STUDIES OF UNSTEADY Fl.OW IN THF. 
JAMES RIVER - VIRGINIA 6.0396 

IT.OW Ciukacti:ristics 

INVESTIGATION OF SCOUR AT HRIDGES IN ALASKA 
6.0212 

LONG-PERIOD WAVF.S AND SURGES 8.0073 
CTRCULAHON FEATURES OF TROPICAL CYCLONES 

H.0088 

NAVY ENVIRONMENT • FLUID MliCHANICS RESFARCK 
8.0117 

ANALYTICAL PHYSICAL MODEL 8.0126 
Hydrodynamics 

INVESTIGATION OF SCOUR AT BRIDGES IN ALASKA 
6.0212 

LONG-PERIOD WAVES AND SURGES . 8.0073 
OurrALi.s 

STUDIFS or THF. RED Al GAI- IN DISCAYNl: IJAY 
.6.0070 

Pl.UMUS 

CORRELATION OF SA IELLITF. AND GROUND DATA IN 
AIR POLLUTION STUDIES (AlIHREVl . 5.01)32 

Fluid Injection 

See Geophysics 
Seisiiioiogy 

Fluid Migration 

See Economic Geology 

Oil and Natural Gas Reservoirs 

Flume.s 

See llydranlics 

Fluorspar 

See Economic Geology 
Non-meiallic Deposits 
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Fog • Mist Dissipation 

See Meieorology 

Weather Modification 


Folds 


See Sinicturai Geology 


Forces and Loadings 

See Engineering Mechanics 


Forecasting 

See Meteorology 


Forecasting • Prediction 

See Techniques and Insirurneiuation 


Forest Fire 


See Fire Research 
Types of Fire 
See Forestry 


Forest Fires 

See Fire Research 
Fire Control 


Forest Management 

See Forestry 


Forestry 

EMPLOYMENT OF AIR OPERATIONS IN THE EiltE SEU- 
VICES - PROCEEDINGS OF A SYMPOSIUM. HELD AT 
ARGONNE NATIONAL LABORATORY (ABBREV) 
...5.0009 

A STUDY OF FOREST SERVICE TELECOMMUNICATIONS 
• VOLUME 1 - SUMMARY . MAIN STUDY RECOMMEN- 
DATIONS AND FINDINGS ...5.0010 

THE GREAT OAKLAND, LOS ANGELES. AND SAN 
DIEGO FIRES, SEPTEMBER 22 TO 29, 1970 ...5.0012 


AIRBORNE INFRARED FOREST FIRE DETECTION 
SYSTEM ...5.0028 

RADAR METEOROLOGY AS A MODERN TOOL FOR 
FOREST FIRE PRO TECTION . 5.0029 

THE DETECTION OF CENTERS OF COMBUSTION OF 
SMALL DIMENSIONS BY THE METHOD FOR IR 
PHOTOGRAPHY .5.0030 

CORRELATION OF SATELLITE AND GROUND DATA IN 
AIR POLLUTION STUDIES (ABBREV) . 5.0032 

FIRE ENVIRONMENTAL TEST CHAMBER • ITS DESIGN 
AND DEVELOPMENT . 5.0033 

ALLOCATION MODEL FOR FIREFIGHTING RESOURCES 
5.0035 

FOREST FIRE STATISTICAL PROBLEMS . 5.0041 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
5.0045 


Dendrochronoi.ogy 

TREE-RING DATING & SPATIAL ANALYSIS OF LONG- 
TERM SLOPE MOVEMEN IS • UTAH .9.0055 


Forest Fire 

FIRES CAUSED BY EQUIPMENT USED DURING CRITI- 
CAL FIRE WEATHER IN CALIFORNIA, 1962 - 1971 
-5.0034 

CHARAC I ERISTICS Ol- PEOPLE WHO START FIRI-.S 
...SOME PRELIMINARY FINDINGS • CALll-OUNIA 
-5.0036 

FOREST niRF. HISTORY ■ A COMPUTER METHOD OF 
DATA ANALYSIS ...5.0038 

SAN GORGONIO PASS, CALIFORNIA GENERAL PLAN 
TECHNICAL REPORT .. 6.0042 

Fire Behavior 

PRESCRIBED FIRE TECHNOLOGY FOR THE SOUTHWES'I 
5.0002 

PHYSICAL CHARACTERISTICS OF CHAMISE AS A WII.- 
DLAND FUEL • CALIFORNIA ...5.0003 

FIRE WEATHER AND FIRE BEHAVIOR AT THE 1968 
CANYON FIRE - CALIFORNIA ..5.0004 

FOREST FIRE BEHAVIOR - CALIFORNIA ...5.0006 

FIRE MANAGEMENT SYSTEMS ...5.0007 

CONTRACT FOR PARTIAL SUPPORT OF THE COMMI T- 
TEE ON FIRE RESEARCH .5.0008 

DEVELOPMENT OF NF.W AND IMPROVED FIRE CON- 
TROL METHODS FOR SOUTHERN FORESTS ...5.001 J 

FIRF CONTROL PLANNING AND FIRE PREVENTION IN 
THE NORTHEASTERN UNITED STATES ...5.0014 

FOREST FIRES IN MISSOURI ...5,0015 

FIRE WEATHER & BEHAVIOR OF THE LTTTLE SIOUX 
RRF. - MINNESOTA ...5,0016 
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MECHANISMS OF WILDLAND EIRE. SUPPRESSION 
.5.0024 

NATIONAL FIRE DANGER RATING ...5.0027 
PROBAniLITY FIRE WEATHER FORECASTS SHOW 
PROMISE IN 3-YEAR TRIAL ...5.0039 
FOREST FIRE MEIEOROLOGY IN IHE PACIFIC 
COASTAL REGION ...5.0040 

DEVELOPMENT OF IMPROVED TECHNIOUF.S FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORE-STS 
...5.0042 

THE INFLUENCE OF WEA1HER AND CLIMATE ON 
FOREST FIRE OCCURRENCE AND BEHAVIOR IN IHE 
EAST AND SOUTH ...5.0043 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ..5.0046 

Fire Control 

GUIDES FOR FUEL-BREAKS IN THE SIERRA NEVADA 
MIXED-CONIFER TYPE ...5.0005 
STUDIES OF IMAGES OF SHORT-LIVF.D EVENTS USING 
ERTS DATA ■ ALASKA ..5.0013 
FOREST FIRES IN MISSOURI ...5.0015 

FIRE WEATHER & BEHAVIOR OF' THE LITILF. SIOUX 
FIRF. - MINNESOTA ...5.0016 

OPERATING PLAN FOR FIRE WEATHER SERVICE IN 
SOUTH CAROLINA , 5.0031 

Fire Fcan ery 

PROFILING THE FOREST INCENDIARIST • AN ANALY.SIS 
OF DOCUMENTED CASE HISTORIES .. .5.0001 
DEVELOPMENT OF NEW AND IMPROVED FIRE CON- 
TROL METHODS FOR SOUTHERN FORESTS ...5.00JJ 

FIRE CONTROL PLANNING AND FIRE PREVENTION IN 
THE NORTHEASTERN UNITED STATES .. 5.0014 

DEVELOPMENT OF IMPROVED TECHNIOUES FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORESTS 
...5.0042 

FIRE ON A FOREST SOIL ...5.0047 

FLOOD AND SEDIMENT REDUCl'ION IN STEEP UNSTA- 
BLE BRUSHLANDS OF THE SOUTHWEST ...15.0002 

Fire Prevention 

GUIDES FOR FUEL-BREAKS IN THE SIERRA NEVADA 
MIXED-CONIFER TYPE ...5.0005 
FOREST FIRE BEHAVIOR - CALIFORNIA ...5.0006 
FIRE MANAGEMENT SYSTEMS ...5.0007 
DEVELOPMF.NT OF NEW AND IMPROVED FIRE CON- 
TROL METHODS FOR SOUTHERN FORESTS ...S.OOII 

FIRE CONTROL PLANNING AND FIRE PREVENTION IN 
THE NORTHEASTERN UNITED STATES ...5.0014 

RESEARCH AND DEVELOPMENT OF FIRE PREVENTION 
TECHNOLOGY (FIRE PREVENTION) ...5.0017 
METHODS FOR THE PREVENTION AND CONTROL OF 
LIGHTNING FIRES ...5.0019 


NAIIONAL ITRh DANGLK KA 1 INU ...5.0027 

OPERATING PLAN FOR FIRF. WEATHER SERVICE IN 
SOUTH CAROLINA ...5.0031 

REDUCING FIRE HAZARD IN PONOEROSA PINE THIN- 
NING SLASH BY MECHANICAL CRUSHING • OREGON 
-5.0037 

DEVELOPMENT OF IMPROVED TECHNIQUES FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORESTS 
...5.0042 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST' FIRE OCCURRENCE AND BF-HAVIOR IN THE 
EAST AND SOUTH ...5.0043 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 

Fire Use fur Silviculture 

PRESCRIBED FIRE T ECHNOLOGY FOR THE SOUTHWEST 
.5.0002 

DEVELOPMENT OF NEW AND I.MPROVED FIRE CON- 
TROL METHODS FOR SOUTHERN FORESTS ...S.OOII 

devhlopmi-;nt of improved techniques for 

USING PRESCRIBED MRE IN SOUTHERN FORESTS 
.5.0042 

FIRE ON A i'OREST SOIL ...5.0047 


Fokesi Management 

PRESCRIBED ITRF. TF.CHNOLOOY FOR THR SOUTHWEST 
...5.0002 

PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER- 
TIES OF FUELS RELATED TO ITRE PHENOMENA 
.5.0018 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
.6.0074 

BEECH RIVER WATERSHED PROJECf - TENNESSF.E 
...6.0368 


Fohtstry SuRvty and Mapping 


RESEARCH AND DEVELOPMENT OF FIRE PREVENTION 
TECHNOLOGY (FIRE PREVENTION) ...5.0017 

PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER- 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
...5.0018 

FIRE PREVENTION - CALIFORNIA ...5.0025 
DEVELOPMENT OF IMPROVED TECHNIQUES FOR 
USING PRESCRIBED FIRE IN SOUTHERN FORES'^': 
5.0042 

FIRE SURVEILLANCE SY.STEMS FOR THE DETEC''* 
AND MAPPING OF FIRES ...5.0046 


Lumiiering 


FIRE CONTROL PLANNING AND FIRE PREVENT 
THE NORTHEAS TERN UNITED STATES ...5.0014 
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Rr. CONTROL. PLANNING ANO FIRF PKnVHNTION IN 
THI- NORTMLASTERN UNITED STATES ..5.11014 


Sii.vic'ui.TURt-: 

Clear Ctiiiiiifi 

FEC'LS OF FOREST CLF.AR CUTTING ON THli STABILE 
I Y or NA TURAL Si.OPKS .9.0052 

Cculoay and Morphoto^\ 

EO-RING DATING & SPATIAL ANALYSIS OF LONG- 
n:RM SLOPE MOVEMENTS - UTAH . 9.0055 

I'urexi Lnviroiuticut 

REST ITRU BEHAVIOR • CALIFORNIA .5.0006 
U- MANAGEMENT SYSi F.MS .. .5.0002 

a; CONTROL PLANNING AND FIRE PREVENTION IN 
rilli NOR1 HEAS TERN UND KD STATES . 5.0014 

A'ELOPMENT OF IMPROVED TECIINIOUES FOR 
JSING PRFSCRIHIT) FIRE IN SOUTHERN FORESTS 
...5.0042 

OOn AND .SEDIMENT lUiDUCriON IN STEEP UNSTA- 
ILK imiJSHLANDS OF THE SOUTHWEST , 15.0002 

I'oresi LitU'f 

FSCHIHED HUE TECHNOLOGY FOR THE SOITHWEST 
.5.0002 

REST EMU: nEMAVIOR • CAI.IITIRNIA .5.00(10 
IE .MANAGEMENT SYSTEMS ...5.0007 
Vni.OPML'iST Ol' NEW AND fMPI«)Vi:D FIRE CON- 
I ROl. METHODS FOR SOUlTUiUN FORESTS .5.0011 

\E CONTROL PLANNING AND FIRE PREVENTION IN 
HE NORTHEASTERN UNITED STATES . 5.0014 

VSICAl.. CHE.MICAI-. AND PHV.SIGEOGICAL I'ROI'ER- 
TES OF FUELS REI.ATI-D TO FIRE PHENOMENA 
.5.0018 

NTROl. AND U.SF. OF FIRE PARTICULARLY IN WII.- 
HiUNE.SS. PARK, AND OTHER UnCREATIO.N.AL .ARn.A.S 
.5.0020 

TIONAL FIRE DANGER RATING ...5.U027 

REST FIRE METHOROI.OGY IN THE PACIFIC 
:OASTAL REGION ...5.0040 

VEI.OPMENT OF IMPROVED TECHNIQUES FOR 
ISING PRESCRIBED FIRE IN SOUTHERN FORESTS 
.5.0042 

E INFLUENCE OF WEATHER AND CLIMATE ON 
ORF.ST FIRE OCCURRENCE AND BEHAVIOR IN THE 
AST AND SOUTH ...5.004.^ 

:F. ON A l-OREST .SOIL .,.5.0047 

DOD AND SEDIMENT REDUCTION IN SH EEP UNSTA- 
ILE URUSHLANDS OF THE SOUTHWEST ...15.0002 


FIRE O.N A FORF.S I SOIL . 5.0047 

EFFECTS OF FOURS f CLF.AR-CU'ITING ON THE S TAHII.L 
TY OF NATURAL SLOPES .. 9.0052 

ENVIRONMENTAL INFLUENCES ON STADILITY OF SOIL. 

MASSES - ALASKA AND OHIO ,9.0060 
FLOOD AND SEDIMENT REDUCTION IN STEEP UN-STA- 
BLE BRUSHI.ANDS OF THE SOUTHWES'I' .. 15.00(12 

Pfiysiolofiy. Plain Chcntisiry 

PRF-SCUim-.D FIRE TECHNOLOGY FOR THE. SOUTHWIiS F 
. 5.0002 

ForcsIry Survey and Mapping 

See Forestry 

Furmation 

See Siroii}(iai>/iy 

Fossil Fuels 

See Fneri{y Canxersion 

PossU Invertebrates 

See Paleuiiiohfiy 
Fossil Oifiimisms 

Fo.ssil Plont.s 

5Vt' Poleotifolofiy 
Fossil Or^omsms 

Fo.ssil Vertebrates 

See Paleontotof’y 
Fossil Or^onisins 

Foundations 


See Soil Science ami Medtcinics 

Fracture Mechanics 

Sec Engineering Mechanics 
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See Mechanics of Struciures 

Freeways 

See Transportation Engineering 
Highway Classification 

Freight 
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NEVADA ....3.0249 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA ...3.0262 
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TAINS AND VICINITY, OREGON. I MAY 1969 - 
APRIL 1970 .3.0266 

regional SEISMICI'IY AND TECTONICS OF THE 
SOUTHERN INTERMOUNTAIN SEISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT • UTAH 3.0276 

SEISMICITY STUDIES OF I HE CENTRAL APPALACHIAN 
REGION ...3.0277 

A STUDY OF SEISMICITY AND CRUSTAL STRUCIL'RE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK . 3.0280 

SEISMIC ACriVITY OF THE CASCADE VOLCANOES 
.3.0283 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
AND SPURR VOLCANOES, COOK INLET. ALASKA 
...14.0005 

GEODIMETHR SIUDIES OF CASCADE VOLCANOES • 
WASHINGTON, OREGON AND CALIFORNIA .14.0006 

Siriiin 

STRAIN STUDIES - CALIFORNIA, NEVADA. MONTANA 
3.0126 

SEISMIC SOURCE STUDIES - CALIFORNIA . .3.01.30 

AN INVESTIGATION OF THE SFISMICITY fi 
EARTHQUAKE HAZARDS OF IHE SANTA BARBARA 
CHANNEL REGION . CALIFORNIA ...3.0157 

TECTONIC ANALYSIS OF SEISMICALI.Y ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT - CAI.IFORNIA. NEVADA. UTAH 
.3.0180 

SEISMIC GROUND EFFECTS IN THE LIGHT OF NEW 
THEORIES OF TECIONICS AND l-ARTHOUAKE 
MECHANISM .3.0226 

LANDSLIDE STUDIES IN SOUIH DAKOTA • REPORT 
NO, I - L(X.:aTION of areas WITH HIGH LANDSLIDE 
POTENTIAL IN THE PIERRE SHALE ...9.0022 

Seismic Siress 

EARTHQUAKE RESPONSE OF GRAVITY DAMS INCLUD- 
ING RESERVOIR INTERACTION . 3.0029 

CRUSTAL DEFORMATION RELEASE, FAILURE AND 
TILTS IN ALASKA .3.0070 

SOU. LIQUEFACTION DURING EART HQUAKES .3.0103 

MICROEARTHOUAKE. MONITORING IN LO.S ANGELES 
AREA ...3.0104 

REGIONAL TECTONIC ANALYSIS • SAN ANDREAS 
FAULT • INVHS ITGATION OF BORREGO MOUNTAIN 
EARTHQUAKE. APRIL 8. 1968 • CALIFORNIA {AB- 
BREV) ...3.0113 

EARTHQUAKE CONTROL EXPERIMENT - MINNESOTA 

...3.0115 

CALIFORNIA M/EO NET ...3.0134 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA ...3.0138 

STRAINS AND TILTS ASSOCIATED WITH THE SAN FER- 
NANDO EARTHQUAKE . 3.0145 
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SEISMOLOGY AND GI.08AL TRCfONICS • A STUDY OF 
SEISMICITY GAPS AND INTRAPLATR EARTHQUAKES 
...3.0261 

TECTONIC STRESS IN THE EASTERN U.S. BY SEISMIC 
METHODS ...3.0263 

AGE, CEO.METRY. AND STRESS FIELDS OK FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA 3.0264 
SEISMICITY AND CONTEMPORARY TECTONICS OF THE 
YF.LLOWSTONE PARKHEBGEN LAKE REGION 
.3.0275 

REGIONAL SEISMICITY AND TECTONICS OF THF 
SOUTHERN INTERMOUNTAIN SEISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT • UTAH 3.0276 
COAL MINF. DEFORMATION STUDIES. SOMERSEI. 
COLORADO ...10.0004 

SUBSIDENCE AND RELATED ASPECTS OF OEOTHF.R- 
MAL SYSTEMS .10.0017 

Seismic Surveys 

ENGINEERING SEISMOLOGY . 3.0019 
MONI EREY BAY - CALIFORNIA . .3.0116 
ENGINEERING SEISMOLOGY • CALIFORNIA ...3.01 18 

SEISMICITY INVESTIGATIONS IN THE CASCADE MOUN- 
TAINS AND VICINITY, OREGON, I MAY 1969 • 30 
APRIL 1970 ..3,0266 

SEISMICITY AND CONTEMPORARY TECTONICS OF THE 
YELLOWSTONE PARK-HEBCEN LAKE REGION 
.. 3.0275 

SFHSMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION ...3,0277 

A STUDY OF SEISMICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK ...3.0280 

MOUNTAIN SOILS, FRONT RANGE URBAN CORRIDOR 
. .9.0045 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...lO.OOIS 

Seismic Travel Time 

NATIONAL information SERVICE FOR EARTHQUAKE 
ENGINEERING, SAN FERNANDO DATA PROCESSING 
.3.0042 

THREE DIMENSIONAL STOCHASTIC MODELIJNG OF 
STRONG EARTHQUAKE GROUND MOTIONS . 3.0087 
AUTOMATIC MICROEARTHOUAKF. PROCESSING - 
CALIFORNIA ...3.0129 

CENTRAL CALIFORNIA SEISMICITY STUDIES - 
CALIFORNIA ...3.0135 

PUGET SOUND. WASHINGTON. EARTHQUAKE AND THE 
MANTLE STRUCTURE BENEATH THE 
NORTHWESTERN UNITED .STATES ...3.0146 
SEISMICITY AND EARTH STRUCTURE ...3.0167 
ALEUTIAN SEISMIC PROGRAM SEISMOI.OGICAL BUL- 
LETIN, MARCH 1972 ...3.0223 


DlI.ATANCY AND PREMONllORY VARIATIONS OF P. S 
TRAVEL TIMES . 3.0248 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA -. 3.0262 

A STUDY OF SF.ISMIC1TY AND CRUSTAL STRUCTURE 
IN WE.STERN WASHINGTON USING A SEISMIC 
T ELEMETRY NEl W'ORK 3.0280 

TSUNAMI TRAVEL TIME CHARTS FOR USE IN THE TSU- 
NAMI WARNING SYSTEM REVISED 1971 EDITION 
. 13.0008 

LONG-PERIOD WAVES AND SURGES .13.0019 
Seismic Wave Amplimde 

HYDRAULIC. GEOLOGIC St SEISMOl.OGIC STUDIF:S 
3.0056 

INFLUENCE OF BASH R(XK CHARACTFRIS TICS ON 
GROUND RESPONSE ...3.0083 

THREE DIMENSIONAL STOCHAS'IIC MODELLING OF 
STRONtI EARTHOUAKK GROUND MOTIONS . 3.0087 

ENGINEERING SEISMOLOGY - CALIFORNIA 3.0118 

AUTOMATIC MICROCARTHOUAKE PROCESSING 
CALIFORNIA 3.0129 

A STUDY OF STRONG EARTHQUAKE GiiOUND MOTION 
USING AN ARRAY OF ACCEI.EROGRAPHS • CALIFOR- 
NIA ...3.0147 

SEISMIC RISK CORPS OF ENGINEERS • CONTIGUOUS 
UNI TED STATES .3.0164 

IMPROVED UODY-WAVK MAGNITUDES OF ALEUTIAN 
EARTMOUAKKS .3.0222 

ALEUTIAN SEISMIC PROGRAM SEISMOLOGICAL BUL- 
LETIN. MARCH 1972 ...3.0223 

ALEUTIAN SEISMIC PROGRAM • SEISMOLOOICAI. BUL- 
LETIN. .MARCH 1971 ,,.3.0224 

SPECTRAL CHARAC TERIS I ICS AND STRESS DROP FOR 
MICROEARTHQUAKES NEAR FAIRVIEW PEAK, 
NEVADA .. 3.0249 

A STUDY OF SEISMICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TEI.CMETRY NETWORK ...3.0280 

SEISMIC ACTIVITY OF THE CASCADE VOLCANOES 
.3.0283 

THE PROPAGATION OF LARGE AMPLITUDE TSUNAMIS 
ACROSS A BASIN OF CHANGING DEPTH - OFF-SHORE 
BEHAVIOR 13.0029 

SOIL ENGINEERING RESEARCH - CALIFORNIA . .16.0056 
Seismic Wave Frequency 

EARTHQUAKE RESPONSE OF GRAVITY DAMS INCLUD- 
ING RESERVOIR INTERACTION ...3.0029 

MEASUREMENTS OF DYNAMIC CHARACTERISI ICS OF 
MUL1 tSTORY BUILDINGS IN CALIFORNIA ...3.004Q 

INFLUENCE OF BASE ROCK CHARACTERISTICS ON 
GROUND RESPONSE . 3.0083 

RANGELY - CALIFORNIA ...3.0123 


5-86 



HA/-AKU5 IIV IMt UINIILU aiAltS. KCKUKJ I. 

3.0233 

SPECTRAL CHARACTERISTICS AND STRESS DROP FOR 
MICROEARTHOUAKES NEAR FAIRVIF.W PEAK, 
NEVADA ...3.0249 

A STUDY OF SEISMICTIY AND CRUSTAL STRUCVURE 
IN WESTERN WASHINOTON USING A SEISMIC 
TELEMETRY NETWORK ..3.0280 

Scisjnic IVow Mofiniinde 

SF.ISMIC RISK • FDAA • WASHINGTON AND UTAH 
...3.0020 

STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES .3.0028 

ACCELERATIONS IN ROCK FOR EARTHQUAKES IN THE 
WESTERN UNITED S TATES ...3.0092 

EFEEC1S OF SOIL CONDITIONS ON GROUND MOTIONS 
DURING EARTHQUAKES • ALASKA AND CALIFORNIA 
.3.0094 

AUTOMATIC MICROEARIHOUAKE PROCESSING - 
CALIFORNIA .3.0129 

CENTRAL CALIFORNIA SEISMICITY STUDIES - 
CALIFORNIA ...3.0135 

A STUDY OF STRONG EAR THQUAKG GROUND MOTION 
USING AN ARRAY OF AC.'CELEROGRAI'HS • CALIFOR- 
NIA ...3.0147 

ELEMENTS OF DYNAMIC-INHLAsSTIC DESIGN CODE 
...3.0154 

THE SEISMIC RISK MAP 01- THE UNITED STATES • 
DEVELOPMENT. USE. AND PLANS FOR FUTURE 
REFINEMENT ...3.0160 

RISK MAPS AND FIEI.D INVESTIGATIONS ...3.0163 

SEISMIC RISK CORPS OF ENGINEERS • CONTIGUOUS 
UNITED STATES ...3.0164 

SEISMICITY AND EARTH S I RUC rURF ...3.0167 

TECTONIC analysis OF SELSMICALI.Y ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF l-ARTHOUAKE CON- 
VIUH. EXPERlMF.N'r - CALIFORNIA, NEVADA. UTAH 
...3.0180 

THE FAIRDANKS, ALASKA. EARIHOUAKES OF JUNE 21. 
1967 ...3.0221 

IMPROVED BODY-WAVE MAGNITUDES OF ALEUTIAN 
EARTHQUAKES 3.0222 

ALEUTIAN SEISMIC PROGRAM • SEISMOI.OGICAL BUL- 
LETIN, MARCH 1971 ...3.0224 

SOME GROUND MOTION AND INTENSITY RELATIONS 
FOR THE CENTRAL UNITED S'l ATHS ...3.0235 

MAGNITUDE RECURRENCE RELATION FOR CENTRAL 
MISSISSIPPI VALLEY EARTHQUAKES . 3.0237 

THE RELATION BETWEEN FELT AREA AND MAG- 
NITUDE FOR CENTRAL UNITED STATES 
EARTHQUAKES ...3.0238 

SEISMIC hazard REGIONALIZATION AND PROBABILI- 
TY OF FUTURE EARTHQUAKES IN THE UNITED 
STATES ...3.0268 


...J.UU30 

STUDY OF GROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAILURE OF MILITARY IN- 
STALLATIONS ...3.0067 

MODIFICATION OF SEISMOGRAPH RECORDS FOR EF- 
FECTS OF LOCAL SOIL CONDITIONS ...3.0093 

A .STUDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELEROGRAPHS • CALIFOR- 
NIA ..3.0147 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION 3.0277 
TSUNAMI RESEARCH . .13.0005 

TSUNAMI RESEARCH AND ENGINEERING APPLICA- 
TIONS ...13.0015 

NAVY ENVIRONMENT • INVESTIGATIONS OF GENERA- 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONG WAVES ...13.0016 
LONG-PERIOD WAVES AND SURGES 13.0019 
THE PROPAGATION OF LARGE AMPLITUDE TSUNAMIS 
ACROSS A BASIN OF CHANGING DEPTH - OFF-SHORE 
BEHAVIOR . 13.0029 

Seismic IVave yelociiy 

NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENOINEIUHNO. SAN FERNANDO DATA PROCESSING 
.3.0042 

ACCELERA1IONS IN ROCK FOR EARTHQUAKES IN THE 
WESTERN UNITED STATES ...3.0092 
EARTHQUAKE CONTROL EXPERIMENT • MINNESOTA 
.3.0115 

PUGET SOUND, WASHINGTON, EARTHQUAKE AND THE 
MANTLE STRUCTURE BENEATH THE 
NOR THWESTERN UNITED STA TI-S ,,.3.0146 
A STUDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELEROGRAPHS • CALIFOR- 
NIA ...3.0147 

SEISMICITY AND EARTH .STRUCTURE . 3.0167 
STATEOF-THE-ARl FOR ASSESSING EARTHQUAKE 
HAZARDS IN THE UNITED STATES. REPORT I. 
.3.0233 

THE RELATION BETWEEN FEl-T AREA AND MAG- 
NITUDE FOR CENTRAI. UNITED STATES 
EARTHQUAKES ...3.0238 

SEISMIC STUDIES • SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9, 1968 ...3.0241 

SEISMICITY OF THE SOUTHERN NEVADA REGION. 

DECEMBER 22, 1971 TO JULY I. 1972 ...3.0245 
DILATANCY AND PREMONITORY VARIATIONS OF P. S 
TRAVEL TIMES ...3.0248 

A COMPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC - ALASKA ...3.0262 

SEISMICITY STUDIES OF THE CEN TRAL APPALACHIAN 
REGION ...3.0277 
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Sinicturoi Studies 

MICROEARTHOUAKE DATA ANALYSIS 3.0119 

EARTH STRUCTURE AND FAULT TECTONICS AS RE- 
LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
...3.0IS3 

TECTONIC ANALYSIS OF SF.ISMICALI.Y ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT • CALIFORNIA, NEVADA. UTAH 
..3.0180 

Surface Waves 

STUDIES OF GROL'ND MOTIONS IN LOCAL 
EARTHQUAKES .3.0028 

A MICROEARTHOUAKE STUDY OF THE LOWER MISSIS- 
SIPPI VALLEY - ARKANSAS, MISSISSIPPI AND TEN- 
NESSEE. .3.0236 

A COMPREHENSIVE STUDY OH THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA ...3,0262 

EVALUATION OF LONG PERIOD SURFACF. WAVES IN 
THE GULF OF ALASKA . .13,0012 

Teleseisntology 

CRUSTAL DEFORMATION RELEASE, FAILURE AND 
TILTS IN ALASKA . ,.3.00-70 

INSTALLATION AND OPERATION OF A TLLEMETERF.D 
SEISMIC NETWORK ON THE ALASKA PF.NINSULA 
...3.0072 

AUTOMATIC MICROEARTHOUAKE PROCESSING • 
CALIFORNIA . 3.0129 

CALTECH SEISMIC NETWORK AND SAN FERNANDO 
EARTHQUAKE STUDIES ,. 3.0139 

A STUDY OF SEISMICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK .3.0280 

Wave Atteiuiatioii 

STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES ...3.0028 

ACCELERATIONS IN ROCK FOR EARTHQUAKES IN THE 
WESTERN UNITF.D STATES ..3.0092 

SEISMIC RISK CORPS OF ENGINEERS • CONTIGUOUS 
UNITED STATES ...3.0164 

SEISMIC HAZARD REGIONALIZATION AND PROBAUILI- 
TY OF FUTURE EARTHQUAKES IN THE UNITED 
STATES ...3.0268 

REGIONAL EARTHQUAKE RISK STUDY - MISSOURI, AR- 
KANSAS, KENTUCKY. TENNESSEE. MISSISSIPPI AREA 
...3.0270 

Wave Dispersion 

IMPROVED BODY-WAVE MAGNITUDES OF ALEUTIAN 
EARTHQUAKES ...3.0222 


ENCINEF.RING SEISMOLOGY • CALIFORNIA .3.0118 

ANALYSIS OF LlOUEFACriON OF SATURATED GRANU- 
LAR SOILS DURING EARTHQUAKES . 3.0209 

SEISMIC GROUND EFFECTS IN THE LIGHT OF NEW 
THEORIES OF T-ECTONICS AND EARTHQUAKE 
MECHANISM ...3.0226 


Geosynclines 

See Structural Geology 
Tectonic Features 


Geothermal 

See Energy Conversion 

Natural Energy Sources 


Glaciology 


Glacial Feaiukes 
Cirques 

PUGET PEAK AVALANCHE. ALASKA ...1.0007 
Depositiona! Features 

SURFICIAL GEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA. ALASKA .. 9.0043 

Erosionol Features 

SOIL POLLUTION - EROSION EFFECTS IN SOIL ...16.0106 
Outwash Plains 

SURFICIAL GEOLOGY OF JUNEAU AND VICINITY 
URBAN AREA. ALASKA ...9.0043 


ICF. STUDir.S 

SHORE EROSION STUDY OF ERIE COUNTY, OHIO 
...15.0030 

Ice Acoustics 

ACOUSTIC EMISSION AND RF.LATED PROPERTIES OF 
SNOW APPLIF.D TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION 1 1042 F.N ...1.0004 

ACOUSTIC EMISSION AND RELATED PROPERTIES OF 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION ...1.0005 

ice Alteration 

THERMAL SURVEILLANCE OF ACTIVE VOLCANOES 
...14.0009 
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AERIAL 


MEASUREMENT 


’ELOPMENT OF 
•CHNIQUES ...6.0165 
E HYDROLOGY ...6.0207 

Ice Mechanical Properties 

LANCHE STUDIES, 1971-1972 .1.0001 

USTIC EMISSION AND RF.LATED PROPERTIES OF 
OW APPLIED TO THE DETERMINATION OF SLAB 
/ALANCHE INITIATION ...1,0005 

W PACK STABILITY INDICES RELATIVE TO THE. 
.IMAX AVALANCHE ...1.0013 

E HYDROLOGY ...6.0207 

Ice Thermal Properties 

RMAL SURVEILLANCE OE ACTIVE VOLCANOES 
4.0009 


Snow .Stuuu-.s 
Drifting Snow 

ER YIELD IMPROVEMENT AND AVALANCHE 
kZARD PREDICTION IN ALPINE AREAS OF IHE 
ICKY MOUNTAINS ...l.OOll 

Composition 

E HYDROLOGY ...6,0207 

Snow Density 

ER YIELD IMPROVEMENT AND AVALANCHE 
»ZARD PREDICTION IN ALPINE AREAS OF THE 
ICKY MOUNTAINS ...LOOM 

SICAL PROPERTIES OF ALPINE SNOW AS RELATED 
I WEATHER AND AVALANCMF CONDITIONS 
.0012 

W PACK STABILITY INDICES RELATIVE TO THE 
IMAX AVALANCHE ...1.0013 

i'HOH’ Mechanical Properties 

USTIC EMISSION AND RELATED PROPERTIES OF 
OW APPLIED TO THE DETERMINATION OF SLAB 
ALANCHE INITIATION \I042-EN ...1,0004 

USTIC EMISSION AND RELATED PROPERTIES OF 
OW APPLIED TO THE DETERMINATION OF SLAB 
'ALANCHE INITIATION .1.0005 

5ICAL PROPERTIES OF ALPINE SNOW AS RELATED 
WEATHER AND AVALANCHE CONDITIONS 
.0012 

SnoM’ Metainorphism 

USTIC EMISSION AND RELATED PROPERTIES OF 
OW APPLIED TO THE DETERMINATION OF SLAB 
ALANCHE INITIATION I 1042-EN ...1.0004 

USTIC EMISSION AND RELATED PROPERTIES OF 
OW APPLIED TO THE DETERMINATION OF SLAB 
ALANCHE INITIATION ...1.0005 


See Electronic Systems 

Communication Systems 


Government 

See Social Sciences 


Government Expenditures 

See Economics 

Income Analysis 

Grain Size and Distribution 

See Soil Science and Mechanics 
Physical Properties 


Granite 

Sec Igneous Hocks 


Granular 

See Soil Science and Mechanics 
Soil Ty/tes 


Graphical 

See Engineering Mechanics 
Analysis 


Grasslands 


STUDIES OF IMAGES OF SHORT-LIVED EVENTS USING 
ERTS DATA AI.ASKA S.OOI3 
FIRE WEATHER & BEHAVIOR OF THE LIITLF. SIOUX 
FIRE • MINNESOTA 5.0016 


(xravimeters 

See Geophysics 

Geophysical insiru men la I ion 


Gravity Dams 

See Hydraulics 
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Gravity Studies 


See Cseopfiysics 


Groins 


See Hydraulics 


Groundwater 


See Water Types 


Groundwater Movement 


THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POSI- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN ...3.0243 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 

WATER RESOURCES OF THE RED RIVER OF THE 
NORTH drainage DASIN IN MINNESOTA ...6.0303 

THE EFFECT OF GROUND-WATF.R CONDITIONS ON 
LOCAL FLOODING IN THE KINGSTON AREA. 
PENNSYLVANIA ...6.0357 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK. WISCON- 
SIN ...6.040S 

LAND-SUDSIDENCE STUDIES IN CALIFORNIA • TO 
STUDY THE EXTENT. MAGNITUDE R .10.0018 


Habitat Studies 


See Ecology 


Hall and Sicet 

See Meteorology 

Meteorological Precipitation 


Halides 


See Minerals 


Harbors 


See Also Hydraulics 


WAVE AND SURGE CONDITIONS AFTER PROPOSED EX- 
PANSION OF MONTEREY HARBOR. MONTEREY. 
CALIFORNIA • HYDRAULIC MODEL INVESTIGATION 
.8.0041 

WAVE AND SURGE ACTION. MONTEREY HARBOR. 
MONTEREY, CALIFORNIA • MODEL INVESTIGATION 
. .8.0042 

GALVESTON BAY HURRICANE -SURGE - REPORT I • EF- 
FECTS OF PROPOSED BARRIERS ON HURRICANE 
SURGE HEIGHTS (AHBREV) .8.0045 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK. 8.0119 ^ 

STABtLITY OF RUBBLE-MOUND TSUNAMI BARRIER 
HILO HARBOR. HAWAII. HYDRAULIC MODEL IN- 
VESTIGATION ...13.0009 

STEADY-FLOW STABILITY TESTS OF NAVIGATION 
OPENING STRUCTURES. HILO HARBOR. TSUNAMI 
BARRIER, HILO. HAWAII • HYDRAULIC MODEL IN- 
VESTIGATION -.13.0010 

NAVY ENVIRONMENT - INVESTIGATIONS OF GENERA- 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNAMIS AND OTHER 
LONG WAVES ..13.0016 

ENGINEERING GEOLOGY RECONNAI.SSANCE STUDIES 
OF COASTAL COMMUNITIES. ALASKA ...13.0017 

LONO-PERIOD WAVES AND SURGES ...13.0019 

THEORETICS IN DESIGN OK THE PROPOSED CRESCENT 
CITY HARBOR TSUNA.MI MODEL .13.0026 

A REVIEW OF THE EXPERIMENTAL DATA RELATIVE 
TO THE PILOT MODEL STUDY FOR THE DESIGN OF 
HILO HARBOR TSUNAMI MODEL ...13.0027 

GROIN STUDY ON THE NORTH SHORE OF SUFFOLK 
COUNTY. LONG ISLAND. NEW YORK, BETWEEN 
ORIENT POINT AND PORT JEFFERSON HARBOR 
-.15.0028 


Heat and Cooling Devices 


Sec Mechanical Power <5 Equipment 


Heat and Thermodynamics 


Hrat Trans.mission 

FIRE ENVIRONMENTAL TEST CHAMBER - ITS DESIGN 
AND DEVELOPMEN I' ...5.0033 

FIRE WHIRLWIND FORMATION OVER FLAT TERRAIN 
...5.0045 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECTION 
AND MAPPING OF FIRES ...5.0046 
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HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ...l.OOU 

Thermodynamic Rei.ations 

EARTHQUAKE RESPONSE OF GRAVITY DAMS INCLUD- 
ING RESERVOIR INTERACTION . 3.0039 

EARTHQUAKE RESPONSE OF AXISYMMETRIC TOWER 
STRUCTURES SURROUNDED BY WATFiR .3.0034 


Heat Budget 

See Meteorology 


Heat Flows 

See Geophysics 

Geothermal Properties 


Heat Transmission 

See Heoi and Thermodynamics 


Hclicoptcr.s 

See Transportation Engineering 
Transportation Systems 


Hlgh'Hse 

See Buildings A Land Development 
Building 


Highway Cla.ssification 

See Transportation Engineering 


Highway Emergency 

See Transportation Engineering 
Traffic Engineering 


Highway Structures 

See Mechanics of Structures 


Hiking 

See Recreation 

Recreation Activities 


Family Hou.sing Con.struction 

MILTON SOUTH. MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER, URBAN RENEWAL PROJECTS, 
PENNSYLVANIA .6.0027 


Home, Managlment 

SOCIOLOGICAL IMPACT OF A FLOOD-CONTROL RESER- 
VOIR ...6.0360 


Hospital & Medical Facilities 


Hospital Plrsonni-l & Stai-ting 

MILITARY BLOOD HANKING (CIVIL DISASTERS) 
.. 16.0007 


Hospital Sf.kvict.s a- Units 
Emergency Service 

MILITARY BLOOD BANKING (CIVIL DI.SASTERS) 
.16.0007 

HCLICOPTEU AMBULANCE SERVICE TO EMERGENCIES 
16.0012 

SYSTEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
.16.0018 

DESIGN lO ESTABLISH A FEASIBLE PLAN FOR EMER- 
GENCY MEDICAL CARE, IN THE METROPOLITAN 
NASHVILLE-MIDDLE TENNESSEE REGION ,16.002.1 

Outpatient Clinic 

SYSTEMS analysis OF EMERGENCY CARE DELIVERY 
16.0018 


Hospitals 

See BiiUdings & Land Development 
Duildhig Classification 


Housing 

.See Uritan Research 
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& BANK & LEVEE PROTECTION ...6.0053 
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NORTH CAROLINA ...6.0135 
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BASINS IN VERMONT .6.0296 

CITY OF JACKSON WATER RESOURCES STUDY . 6.0311 
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REPORTS OF THE EARTHQUAKE TASK lORCIiS - 
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ORANGE. .SEMINOLE, O.SCKOLA COUNTIES • WATER 
MANAGEMENT . 6.0072 

I LOOD HYDROLOGY ON SMALL DRAINAGF. AREAS IN 
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ATLANTA METROPOLITAN AREA URBAN FLOOD lUi- 
NOFF CHARACTERISTICS - GEORGIA ...6.0244 
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MISSISSIPPI BASIN MODEL ...6.0313 

LAND-SURFACE SUBSIDENCE. RAYTOWN AREA. TEXAS 

... 10.0011 

LAND-SURFACE SUBSIDENCE, TEXAS CITY AND 
SEABROOK AREAS, TEXAS .10.0012 
STATEN ISLAND BEACH EROSION CONTROL AND HUR- 
RICANE PROTECTION PROJECT, STATEN ISLAND. 
NEW YORK ...15.0009 


Likings 

FLOOD WAVES FROM A CONTROLLED BREACHED 
DAM .6.0124 

SANTA ANA RIVER BASIN. FLOOD CONTROL PROJECT. 
EAST TWIN AND WARM CREEK IMPROVE.MENT 
.6.0172 


Locks 

MODEL STUDY OF CANNELTON LOCKS AND DAM. 
OHIO RIVER. INDIANA AND KENTUCKY .6.0312 


MODKI. SlUniKS 

INITIAL RESULTS FROM THE UPPER WADASII SIMULA- 
TION MODEL ...6.0088 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC- 
TION. CHAGRIN RIVER. EASTLAKE. OHIO • HYDRAU- 
LIC MODEL INVESTIGATION .,6.0116 

ANSONIA-DERBY LOCAL PROTECTION PROJECT. NAU- 
GATUCK AND HOUSATONIC RIVERS. CONNECllCUT • 
HYDRAULIC MODEL INVESTIGATION ,6.0118 

PROTECTION OF NARRAGANSETT BAY FROM HUR- 
RICANE SURGES . 6.0119 

FLOOD-CONTROL PROJECT HOOSIC RIVER. NORTH 
ADAMS MASSACHUSETTS ...6.0120 

FLOOD WAVES FROM A CONTROLLED BREACHED 
DAM ...6.0124 

MODEL STUDY OF CANNELTON LOCKS AND DAM. 
OHIO RIVER, INDIANA AND KENTUCKY ...6.0312 

STUDY OF FLOOD HYDROGRAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING ...6.0415 

TEXAS COAST HURRICANE SURGE MODEL STUDIES 
..8.0013 

GALVESTON BAY HURRICANE SURGE - REPORT 2. EF- 
FECTS OF PROPOSED BARRIERS ON TIDES. CUR- 
RENTS, SALINITIES, AND DYE DISPERSION (ABBREV) 
..8.0038 

GALVESTON BAY HURRICANE SURGE - REPORT 3 - EF- 
FECTS OF BARRIERS ON TIDES, CURRENTS. SALINI- 
TIES. AND DYE DISPERSION (ABBRFW) ...8.0039 


.8.0041 

DISCHARGE CHARACTERISTICS OF HURRICANE BAR- 
RIERS. WAUEHAM-MARION, MASSACHUSETTS • 
HYDRAULIC MODEL INVESTIGATION ...8.0043 

GALVESTON BAY HURRICANE SURGE • REPORT I - EF- 
FECTS OF PROPOSED barriers ON HURRICANE 
SURGF. HEIGHTS (ABBREV) . 8.0045 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK . 8.0119 

STABILITY OF RUBBLE-MOUND TSUNAMI BARRIER 
HILO HARBOR. HAWAII. HYDRAULIC MODEL IN- 
VESTIGATION 13.0009 

STF.ADY-FLOW STABILITY TESTS OF NAVIGAIION 
OPENING STRUCTURES. HILO HARBOR, TSUNAMI 
OARRIER, HILO, HAWAII - HYDRAULIC MODEL IN- 
VESTIGATION .13.0010 

THEORETICS IN DESIGN OF THE PROPOSED CRESCENT 
CITY HARBOR ISUNAMl MODEL .13.0026 

A REVIEW OF THE EXPERIMENTAL DA'I A RELATIVE 
TO THE PILOT MODEL STUDY FOR THE DESIGN OF 
HILO HARBOR TSUNAMI MODEL ...13.0027 


OurrAi.i.s 

ANALYTICAL PHYSICAL MODEL ..,8.0126 


Oini.uTS 

MODEL STUDY OI- CANNELTON LOCKS AND DAM. 
OHIO RIVER. INDIANA AND KENTUCKY .,,6.0312 


RtVliTMtNrS 

VERIFICATION OF EMPIRICAL METHOD OF DFiTERMlN- 
INC RIVERBANK Si ABILITY (POTAMOLOGY IN- 
VESTIGATIONS - SOILS PHASE) ...10.0030 


Ripkat 

FLOOD PRO I'ECTION AT CULVERT OUTLF. I S .6.0050 

ANSONIA-DERBY LOCAL PROTECTION PROJECl, NAU- 
GATUCK AND HOUSATONIC RIVERS, CONNECTICUT • 
HYDRAULIC MODEL INVESTIGATION ...6.0118 

RIPRAP SLOPE PROTECTION FOR EARTH DAMS - A 
REVIEW OF PRACTICES AND PROCEDURES ...9.0008 

ENGINEERING GEOLOGIC REPORT OH GENERAL PLAN 
STUDY FOR THE CITY OF GLENDORA, CALIFORNIA 
-.9.0026 


Sea Wai.i.s 

PORT ARTHUR HURRICANE FLOOD PROTECTION, 
PORT ARTHUR AND VICINITY. TEXAS ...6.0152 
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VIRGINIA BEACH. VIRGINIA • BEACH EROSION CON- 
TROL AND HURRICANE PROTECTION .15.0011 


SpII I.WAYS 

SPILLWAY DESIGN FLOODS FOR SMALL DAMS IN 
RURAL MISSOURI 6.0112 

KANSAS • NORTH SF.CIOR UPPER WALNUT 
watershed butler and CHASE COUNTIES .6.0198 

NUTWOOD WATERSHED. ILLINOIS ...6.0199 
EVALUATION OF FLOOD PEAK PREDICIION METHODS 
IN SEMI-ARID REGIONS IN RELATION TO DAM 
SAFETY 6.0322 


SlIl.l.ING - SnU.ING Da.sjns 

FLOOD-CONTROL PROJECT HOOSIC RIVER. NOR1 H 
ADAMS MASSACHUSET I S ...6.0120 
KANSAS NOR'I'M SECIOR UPPER WALNUT 

WATERSHED DUTl-ER AND CHASE COUNTIES ...6.0198 


Tidai. Action 

OPERATION AND MAINTENANCE OE NEW BEDIORO 
HURRICANE BARRIER. MASSACHUSETTS ...6.0109 

GALVESTON BAY HURRICANE SURGI- • REPORT 2. IT- 
FECTS or PROPOSED BARRIERS ON I IDES. CUR- 
RENTS. SAI.INHIES. AND DYE DISPERSION (AmiUEV) 
. 8.0038 

GALVESTON BAY HURRICANE SURGE • REPORT 3 • EF- 
FECTS or BARRIERS ON I IDES. CURREN LS. SALINE 
TIES. AND DYE DISPERSION (ABBREV) ,,.8.0039 

GALVESTON BAY HL'RRICANE SURGE STUDY • BAR- 
RIERS ON HURRICANE SURGL: HEIGHTS • HYDRAU- 
Lie MODEL INVESTIGATION ...8.0040 

GALVESTON BAY HURRICANE .SURGE • REPORT I • l:P- 
FECTS OF PROPOSED BARKll-RS ON HURRICANE 
SURGE HEIGH IS (ABBREV) . 8.0045 

JAMAICA HAY HURRICANE BARRIER STUDY NEW 
YORK ...8.0119 

PROPERTIES AND STABILITY Ol- A TEXAS BARRIER 
BEACH INLET ...15.0035 


Watck Vi;i.orn v 

ANSONIA-DERBY LOCAL PROTECTION PROJECT. NAU- 
GATUCK AND HOUSATONIC RIVERS, CONNECTICUT - 
HYDRAULIC MODEL INVESTIGATION ...6.0118 

INVESTIGATION OF SCOUR AT BRIDGES IN ALASKA 

.6.0212 

TRAVEL TIMF. OF GEORGIA STREAMS ...6.0241 
FLOOD INVESTIGATIONS IN WYOMING ...6.0414 
TRANS-ALASKA PIPELINE - SUPPLEMnN'rAL EXHIBITS 
AND TESTIMONY ■ VOLUME V ...13.0006 


WAVE AND SURGE ACJION, MONTEREY HAKUOK, 
MONTEREY, CALIFORNIA - MODEL INVESTIGATION 
...8.0042 

JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK 8.0119 

STABILITY OF RUBBLE-MOUND TSUNAMI BARRIER 
HILO HARBOR. HAWAII. HYDRAULIC MODEL IN- 
VESTIGATION .13.0009 

STEADY-ELOW STABILITY JESTS OF NAVIGATION 
OPENING STRUCTURES. HILO HARBOR, TSUNAMI 
BARRIER. HILO. HAWAII - HYDRAULIC MODEL IN- 
VESTIGATION ...13.0010 

A STUDY OF NEARSHORE PROCESSES IN SOUTHEAST 
FLORIDA ...15.0017 


Wi:iKS 

DISCHARGE CHARACTERISTICS OF HURRICANE BARRI- 
ER. EAST PASSAGE OF NARRAGANSKTT BAY, RHODE 
ISLAND - HYDRAULIC MODEL INVESTTGATTON 
6.0117 

FLOOD-CONTROL PROJECT’ HOOSIC RIVER. NORTH 
ADAMS MASSACHUSETTS .,.6.0120 


Hydroilyiiuniics 

See I'liiUl Dyiuimics 
.S<T HydrouUcs 


Hydroelectric Power 

Sec Enerfiy Conversion 
Nnumil Enerfiy Sources 


Ilydrograpit!) 

See 'l'echni<{ues and Inslriitneniaiion 
Synthetic /lyilrolof>y 


Hydrology 


RECONNAISSANCE STUDY OE RECOVERABLE GROUND 
WATER . 3.0100 

TECTONIC ANALYSIS OF SEiSMICALLY ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTMOUAKE CON- 
TROL EXPERIMENT - CALIFORNIA. NEVADA, UTAH 
.3.0180 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCF.NE DEPOSITS OF THE GULF COASTAL 
PLAIN ...3.0243 
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ELEMENTS OF THE WAltK suuniiui'. i.x 

ALABAMA 6.0035 

WORTH OF HYDROLOGIC DATA FOR SHORT-TERM 
FORECASTS OF FLOODS 6.0036 
FLOODS FROM S.MALL DRAINAGE ARRAS IN CALIFOR- 
NIA .6.0043 

PROGRAM FOR HYDROl.OCIC INVESITGATTON OF 
SMALL drainage AREAS IN TEXAS . 6.0061 
FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
AREAS. IDAHO -. 6.006.3 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) 6.0067 
HYDROLOGIC BASE FOR W'ATER .MANAGEMENT. DADE 
COUNTY. FLORIDA 6.0069 
ESTUARINE HYDROLOGY OF TAMPA BAY . 6.0071 
case STUDY OF REMEDIAL FLOOD MANAGEMENT IN 
AN URBAN AREA • PHASE III 6.0073 

URBAN HYDROLOGY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU, HAWAII . 6.0076 

BACKGROUND SURVEY - SURFACE DRAINAGE PRO- 
GRAM. MADISON, ST. CLAIR, MONROE AND RAN- 
DOLPH COUNTIES. ILLINOIS . 6.00fi4 

HYDROLOGIC STUDIES (STORM STUDIES) .6.0095 
HYDROLOGIC DATA COLLECTION VIA CEOSlATIONA- 
RY SATELLITE ...6.0103 

HYDROLOGIC EQUIPMENT • FLASH FLOOD ALARM 
SYSTEM .6.0104 

FORECASTING RAINFALL AND SNOWMELT FLOODS ON 
UPPER MIDWESTERN WATERSHEDS . 6.0113 

FLOOD CONTROL IN THE LOWER MISSISSIPPI RIVER 
VALLEY ...6.0121 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0149 

APPLICATIONS OF AERIAL MEASUREMENTS 
TECHNIQUES ...6.0164 

DEVELOPMENT OF AERIAL MF,.ASUREMnNT 
TECHNIQUES ...6.0165 
STOCHASTIC HYDROLOGY .6.0167 

PERRIS VALLF.Y URBAN HYDROLOGY STUDY. 
CALIFORNIA . 6.0168 

URBAN HYDROLOGY OF POWAY VALLEY. CALIFOR- 
NIA ...6.0169 

FLOOD HYDROLOGY INVESTIGATIONS .. 6.0183 
HYDROLOGY OF SMALL WATERSMF.D.S ...6.0190 
LAKE HYDROLOGY . 6.0207 

HYDROLOGIC STUDY OF SMALL RURAL WATERSHFDS 
■ INDIANA . 6.0208 

HYDROLOGY OF OUT.STANDING FLOODS ...6.0211 

FLOOD FREQUENCY OF ALABAMA STREAMS - 
ALABAMA ...6.0213 

DEVELOPMENT OF HYDROLOGIC DATA NETWORKS IN 
URBAN AREAS ...6.0220 


HAWAU h.NVlKUNMc.iN i/\u i 

...6.02S2 

SiRHAMFLOW VARIABILITY • ILLINOIS ...6.0263 
RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL- 
LINOIS 6.0265 

HYDROLOGIC MODELS OF THE GREAT LAKES . 6.0267 

THE EFFECH OF URBANIZATION ON HYDROLCKiY OF 
watersheds - INDIANA ...6.0270 
CITY OF JACKSON. MISSISSIPPI. WATER RESOURCES 
STUDY 6.0310 

HYDROLOGY OF STRIiAMS IN SF. LOUIS 
METROPOLITAN AREA ...6.0317 
HYDROLOGY OF STREAMS IN ST. LOUIS COUNT Y • MIS- 
SOURI .6.0319 

HYDROLOGY OF SUBURBAN AREAS • NEW JERSEY 
. 6.0323 

FLOOD FREOUENCY STUDY IN NEW MEXICO ...6.0327 
HYDROLOGIC EEFECTS OP URBANl/ATTON IN THE 
UNITED STATES ...6.033S 
URBAN RUNOFF 6.0339 

COSi-F-FFECnVENESS ANALYSES OF’ RI'.CilONAI. 

FLOOD PLAIN MANAGEMENT- ACT IVITTl'S ,,.6.0.145 
APPRAISAL OI" I HE WATF.R AND RELAT ED LAND 
RESOURCES OF OKLAHOMA - REGION EIGHT' - 1971 
. -6.0350 

APPRAISAL or THE WATER AND RELATED LAND 
RESOURCES or OKLAHOMA ...6.0351 

BEECH RIVER WATERSHED PROJECF • TE.NNESSlir 
.6.0368 

FLOODING or SMALL STRI- AMS IN NASHVU.Ll>l)AVID- 
SON COUN'TY AREA. TENNESSRE ,,,6.0370 
URBAN HYDROLOGY STUDY - AUSTIN, ’lEXAS .,,6.0372 

URBAN HYDROLOGY STUDIES OF SELECTED AREAS IN 
TEXAS • DALLAS. AUSTIN ...6.0373 

HYDROLOGIC STUDIES OF SMALL RURAL lUXAS 
Watersheds . 6.0375 

URBAN HYDROLOGY STUDY - SAN ANTONIO. TEXAS 
.6.0377 

URBAN HYDROLOGY STUDY. DALLAS. T EXAS ...6.0382 

URBAN HYDROLOGY STUDY - lORT WORTH, TEXAS 
.6.0383 

URBAN HYDROLOGY STUDY - HOUSTON, 'TEXAS 
...6.0386 

URBAN HYDROL.OGY STUDY, SAN ANTONIO, TEXAS 
6.0389 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
TY .6.0400 

URBAN FLOOD HYDROLOGY OF STREAMS IN FAIRI'AX 
COUNTY. VIRGINIA ...6.0401 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDHRLO CREEK, WISCON- 
SIN .6.0408 
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VALLEY • CALIFORNIA ...10.0019 

FiARLY DETECTION AND CORRECTION OF SINKHOLE 
PROBLEMS ■ ALABAMA 10.0027 

WEATHER SATELLITE CAPABILITIES • PRESENT AND 
FUTURK ...16.0067 

Hydi'O.static 

See Soil Science mul Mechanic. % 

Pressure 

Hysterc.si.s 

See Engineerinji Mechanics 

Ice Crystals 

See Meteorology 

Meteorological Condensation 

Icc Jnm 

See Glaciology 
Ice Studies 

Icc Studic.s 

See Glaciology 

Igneous Activity - Voicanisin 

See Structural Geology 
Tectonics 

Igneous Rocks 

MALIBU BEACH OUADRANCl.E AND THE UNINCOR- 
PORATED PART 01' THE TOPANOA OUADRANCl.E. 
LOS ANGELES COUNTY COOPERATIVE, CALIFORNIA 
.9.0034 

ANiM-.sm. 

GEOLOGY OF THE POINT DUME QUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE IRIUNFO 
PASS QUADRANGLE, LOS ANGELES CO COOPERA- 
TIVE, CALIFORNIA ...9,0029 


SNAKE RIVER PLAIN, PAR T A - REGIONAL TECTONICS • 
IDAHO . 3.0178 

SNAKE RIVER PLAIN, PART U • VOLCANIC ROCKS - 
IDAHO ...3.0185 

GEOLOGY OF 1HE POINT DUME QUADRANGLE AND 
THE LOS ANGELFS COUNTY PART OF Till- TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA- 
TIVE. CALIFORNIA ...9.0029 

GEOLOGY OF' THF: POINT BONITA OUADRANCl.E. 
CALIFORNIA .9.0032 


Crvsiah.inv. Hocks 

MOUNTAIN SOILS, FRONT RANGE URBAN CORRIDOR 
9.0045 


Granith 

EARFHOUAKE CONTROL EXPERIMFNT - MINNESOIA 
. 3.01 IS 


iMRusivi; Rocks 

GEOLOGY Ol- THE POINF DUME QUADRANGLE AND 
HIE LOS ANGKI.F.S COUNTY PART OF IHE TRIUNFO 
PASS OUADRANGl.F., LOS ANGELES CO. COOPFiRA- 
IIVL. CALIFORNIA . 9.0029 


Lava 

SNAKE RIVER BASIN. PART F • SOUTHERN PART. 

NORTHWEST MARGIN - IDAHO ...3.0182 
HAWAIIAN VOLCANO OBSERVATORY ...14.0004 

Mag.ma 

HAMILTON 2 DEGREE ...9.0048 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
AND SPURR VOLCANOES, COOK INLEF, ALASKA 
...14.0005 

REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 


Rhyoi.hh 

SNAKE RIVER PLAIN, PART B • VOLCANIC ROCKS - 
IDAHO 3.0185 


Tuff 

SNAKE RIVER PLAIN. PART E • NORTH CENTRAL - 
IDAHO ...14.0012 
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EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON 3.0128 


SNAKE RIVER PLAIN. PART A • REGIONAL TECTONICS • 
IDAHO 3.0178 

SNAKE RIVER PLAIN, PART E • NORTH CENTRAL • 
IDAHO .3.0181 

SNAKE RIVER BASIN. PART F • SOUTHERN PART. 
NORTHWEST MARGIN • IDAHO .3.0182 

GEOLOGY OF THE POINT DUME QUADRANGLE AND 
THE LOS ANGELFS COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA- 
TIVE. CALIFORNIA .9.0029 

GEOLOGY OF THE POINT BONFFA QUADRANGLE. 
CALIFORNIA 9.0032 

VOLCANIC HAZARDS IN THE CASCADE RANGE • 
CALIFORNIA AND WASHINGTON . 14.0007 

SNAKE RIVER PLAIN, PART B - VOLCANIC ROCKS - 
IDAHO 14.0013 


Ignition 

^ee Fire Research 


Imaging 

See Technicfiies and Insiriimeniaiion 
Optical Instrumentation 

Impact and Shock 

\ee Engineering Mechonics 
Forces and Loadings 

Impact of Land Use 

'ee Buildings & Land Development 
Land Use and Development 

In Situ Techniques 


See Publications 

Indigcnoii.s Workers 
See OccttfMtions, Pof/ulodons 

Indiistrinl Engineering 

HYDRAULIC. GEOLOGIC & SEISMOIAKHC STUDIES 
3.(1056 

SfNSmVtTV ANAI.YSC.S AND GRAPHICAL MI-IHOD 
FOR PRELIMINARY SOLUT IONS . 3.0062 

APPLICATION OF PROBAniLIT Y. STAT IST ICS AND DI-CL 
SION THEORY IN SOIL LNGINI'I-RING . 3.0137 

PROBAUILISTTC A.NAl.Y.SIS OF LI.AS T'O IM.A.STTC .S I RUC- 
TUROS ...3.0215 

DISASTER INVi:STICAT IONS ...6.0001 

BIG HII.L LAKE. BIG HILL CUliEK. KANSAS ...6.0141 

Industrln) l^olhition 

See Air PoUudon 

Industrial Sector 

See Economics 

Industrial Striicliires 

See Mechanics of Structures 

Indnslrial Wastes 

See Waste Water Treotmcnt/Disposal 
See Water Quality 
Pollution Sources 


ee Techniques aiid Instnimentaiiun 


Inforniadon Centers 


In Situ Test 

ee Soil Science and Mechanics 
Techniques and Instrumentaiio/i 


NATIONAL EARTHQUAKE INT'ORMATTON SERVICE 

.3.0051 

NATIONAL FIRE DANGER RAT ING . .5.0027 
HYDROLOGY OF SMAl.L WAT ERSHEDS ...6.0190 
5-106 



.6.0259 


Information Services 


MEETING THE F.ARTHOUAKF. CHALLENGE • FINAL RE- 
PORT TO THE LEGISLATURE STATE OF CALIFORNIA 
BY THE JOINT COMMITVEE ON SEISMIC SAFETY 
...3.0150 

TOWARD REDUCTION Ol- LOSSES FROM 
EARTHQUAKES . 3.0186 

INELASTIC RESPONSE OF BUILDINGS AND STRUC- 
TURAL RESTORATION .3.0190 

FIRE PREVENTION • CALIFORNIA . 5.0025 

THE FEDERAL RESPONSE TO TROPICAL STORM 
AGNES; A REPORT T O THE SENATE COMMITTEE ON 
PUBLIC WORKS, SUnCOMMlTTCH ON DISASTER RE- 
LIEF ...6.0002 

CONSOLIDATED SY.STEMS OF EMERGENCY SERVICES - 
NEBRASKA (PROJECT 20/20) ...16,0014 

PUBLIC SAFTETY SUBSYSTEM - VOLUME I - ANALYSIS 
OVERVIEW ...16.0050 

PUBLIC SAFETY SUBSY.STEM - CONCEPTUALIZATION 
TASK COMPLETION REPORT ...16.0051 

THE CHARLOTTE CONSORTIUM TASK I REPORT - 
VOLUME IIA • ANALYSIS OF' MUNICIPAL ACFIVITIES • 
PUBLIC SAFET Y SUBSYSTEM ...16.0096 

THE WICHIT’A FALLS CONSORTIUM PHASE I REPORT • 
VOLUME III • ANALYSIS OF MUNICIPAL ACTIVITIES • 
SECTION IV • PUBLIC SAFETY SUIISY.ST EM ...16.0103 


Information Sy.<i(cins Research 


REGIONAL FLOOD-1 RF.QUENCY .STUDY (PHASE II) 
...6.0407 


Communication T'hkoky 

AUTOMATIC MICKOEARTHOUAKE PROCESSING 
CALIFORNIA ...3.0129 


Control Tmfory 
Coiiirol Systofiis 

IMPACT VIBRATION DAMPERS IN A SEISMIC DESIGN 
...3.00.38 

Sensiiiviiy Tcc/iniqiies 

HYDROLOGIC MODELS Ol- THE GREAT LAKES ...6.0267 


Data Rhouction and Analysis 

COMPUTER SIMULATION Ol- SEVERE STORM OBSER- 
VATIONS WITH DOPPLER RADARS ...12.0041 


Design of E.\periii\ents 

WEATHER AND CLIMATE MODIFICATION - PROBLEMS 
AND PROGRESS ...16.0063 

Manafivmeiit Science 

APPLICATION OF DECISION THEORY IN STRUCTURAl. 
DESIGN FOR RESISTANCE TO LOADINGS GENERATED 
BY EAHT HOUAKE PHENOMENA ...3.0136 

APPLICAT ION Ol- PROBABILITY, STATISTICS AND DECI- 
SION THEORY IN SOIL ENGINEERING ...3.0137 

FIRF. MANAGEMENT’ SYSTEMS ...5.0007 

AN OPT IMUM WATER ALl.OCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN • 
FLORIDA ...6.0066 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL- 
LINOIS 6.0265 

Opiimizdiioii Technique 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP- 
MENT or WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK STATE - VOLUME I ,..6.0328 

Trof’ianiiniufi 

DI-VELOPMENF OF AN OPERATIONS MODEL FOR MON- 
TANA’S WATER RESOURCES. MIDDLE CREEK UESER- 
VOIR OPERATION .6.0126 

USF- or SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
WATER RESOURCES MANAOEMEN'I' PLANS I-OR Nl-.W 
YORK STATE • ADDENDUM ...6.0131 

OPTIMAL FLOOD R(JUTING USING STOCI-IASTTC 
DYNAMIC PROGRAMMING ...6.0150 

Sysleinx Analyxi.'i 

FIRE MANAGEMENT' SYSTEMS ...5.0007 

THE USF. OF SYSTEMS ANAI.YSIS IN THE DEVELOP- 
MENT Ol- WATER RESOURCES MANAGEMEN T PLANS 
FOR NEW YORK STATE - VOLUME I ...6,0328 

AN analysis 01' OPERATING SYSTEM EFFECTIVENESS 
- F(X:US ON THE BEHAVIOR OF LOCAL COORDINA- 
TORS ...16.0085 


Mathematical Modli.s 

FIRE MANAGEMENT SYSTEMS .5.0007 

EFFECTS OF URBANIZ.ATION ON FL<X)DS AT LENOIR. 
NORTH CAROLINA .6.0136 

OPTIMAL FLOOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING ...6.0150 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL- 
LINOIS .6.0265 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 
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THUNDERSTORMS AND HAIL DAYS PROBABILITIES IN 
NEVADA ...7.0016 

NUMERICAL STUDIES OF RAlNBAND CIRCULATIONS IN 
TROPICAL CYCLONES . 8.0125 
ANALYTICAL PHYSICAL MODEL 8.0126 
PROBABILISTIC MODELING OF EXTREME LOADS 
. 12.0035 

Development of Models 
RUNOFF SIMULATION 6.0156 

THE EFFECT OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS • INDIANA . 6.0270 

Modiftcaiion of Models 
RUNOFF SIMULATION 6.0156 

Prediction Models 

STATISTICAL-DYNAMICAL PREDICTION OF HUR- 
RICANE TRACKS - .8.0091 

Stotisiical Models 

APPLICATION OF DECISION THEORY IN STRUCTURAL 
DESIGN FOR RESISTANCE TO LOADINGS GENFRATFD 
BY EARTHQUAKE PHENOMENA .3.0136 

Stochastic Models 

THREE DIMENSIONAL STOCHASTIC MODKI.LINC OF 
STRONG EARTHQUAKE GROUND MOTIONS 3.0087 
STOCHASTIC HYDROLOGY 6.0167 
RESEARCH INITIATION - A MULTIDIMENSIONAL 
STOCHASTIC MODEL FOR FLOOD PREDICTION 
..6.0259 

Testing of Models 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVER BASIN - 
FLORIDA . 6.0066 


Infrared Systems 

See Electronic Systems 
Sensing Systems 


Infrared Techniques 
See Techniques and Instrumentation 


Insurance 
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FLORIDA, DURING EXTREME DROUGHT ...2.0014 

DESIGN FOR FLOOD CONTROL AND WAVE PROTEC- 
'HON. CHAGRIN RIVER, EASTLAKE, OHIO - HYDRAU- 
LIC MODEL INVESTIGATION ...6.01 16 
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..8,0042 
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ANALYSIS APPLIED TO ATLANTIC CITY AND LONG 
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MARINE ENVIRONMENTAL PREDICTION ...8.0113 

SUMMARY OF SELECTED REFERENCE MATERIAL ON 
THE OCEANOGRAPHIC PHENOMENA OF TIDES. 
STORM SURGES, WAVES. AND BREAKERS ...8.0114 

MARINE CONDITIONS AND AUTOMATED FORECASTS 
FOR THE ATLANTIC COASTAL STORM OF FEBRUARY 
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JAMAICA BAY HURRICANE BARRIER STUDY NEW 
YORK ...8.0119 

FREQUENCIES OF CREST HF.IGHTS FOR RANDOM COM- 
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...13.0001 

TSUNAMI RESEARCH ...13.0005 
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VESTIOATION .13.0009 
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THE GULF OF ALASKA ...13,0012 

NAVY ENVIRONMENT • INVES HOATIONS OF GENERA- 
TION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OF HARBORS TO TSUNA.MIS AND OTHER 
LONG WAVES ..13.0016 

NUMERICAL SIMULATION OF TSUNAMIS ...13.0010 

RELATIVE SPECTRA OF TSUNAMIS ...13.0022 

RECENT TSUNAMI THEORY ...13.0023 

TSUNAMI SHORELINE TRACT ...13.0024 

THE MAJOR TSUNAMI IN THE HAWAIIAN ISLANDS 
.13.0025 
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TSUNAMI PREDICTIONS FOR PACIFIC COASTAL COM- 
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...13.0028 

KENNEDY SPACE CENTER OCEAN BEACH EROSION - 
FLORIDA ...15.0005 
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FLORIDA ...15.0015 

COASTAL ENGINEERING STUDIES RELATED TO 
FLORIDA’S SHORELINE AND BEACH EROSION 
PROBLEMS ...15.0016 
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HURRICANE-OCEAN INTERACTION ...8.0064 

SF.A-AIR INTERACTION LABORATORY Ol'I HAIH 
.8.0065 

OBJECTIVE ANALYSIS OF SEA .SURFaCI: IIMPI K 
TURES (SST) .8.0087 

PROJECT STORMFURV ANNUAL REPORT 1971 
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ANALYTICAL PHYSICAL MODEL ...8.0126 

OBJECTIVE ANALYSIS OF THE SEA SURFACl II M 
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Oil and Natural Gas Reservoirs 

See Economic Geology 
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See Hydraulics 

Flow Types - Natural Water 
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See Techniques and Instrumentation 
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NORTHWEST MARGIN - IDAHO ...3.0182 
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Fossil Organisms 
Fossil Invertebrates 

SEA-CUFF EROSION STUDIES. MASSACHUSETTS 
...15.0023 


Organic Compounds 

SEA-CLIFF 

Fossil Plants 

EROSION STUDIES. 

MASSACHUSETTS 

Air Pollution 

Types of Pollutants 

...15.0023 

SEA-CLIFF 

Fossil Vertebrates 

EROSION STUDIES. 

MASSACHUSETTS 
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...15.0023 
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Orographic Effects 


See Mechanics of Structures 


Meteorology 

Wind 


Paramedical Personnel 

See Occupations, Populations 


Outfalls 
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Fluid Dynamics Transportation Engineering 

Hydra u lies Terminals 


Outlets 


Parks 


Hydraulics 
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Outpatient Clinic Particle • Gas Transfer 

Hospital & Medical Facilities See Oceanography 

Hospital Services & Units * Sea Boundary Studies 
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ir Pollution SNAKE RIVER PLAIN. PART B • VOLCANIC ROCKS • 

ypes oj PoUuiants IDAHO ...3.0185 

HAWAIIAN VOLCANO OBSERVATORY ...14.0004 


Passenger 

ranspofiation Engineering 
ervices 


Petrography 

See Techni^iues and Insirumeniaiion 


Peak Flow 

ydraulics 

low Types - Natural Water 

Penetrometer 

oil Science and Mechanics 
echniques and Inslrumentation 

Periodic 

ngineering Mechanics 
drees and Loadings 

Periodicals, Journals 

ublications 

Permafrost • Frozen Soils 


Petroleum Wastes 

See Wafer Quality 
Pollution Sources 

Petroleum Wastes > Spillage 

See Oceanography 
Marine Pollution 

Photographic Instruments 

See Techniques and instrumentation 
Optical Insirumeniaiion 

Photography 

See Meteorology 

Techniques and Instrumentation 


oil Science and Mechanics 
oil Types 


Physical Climatology 


Permeability 

edimentoiogy 

ediment Properties 

oil Science and Mechanics 

hysical Properties 

echniques and Instrumentation 


See Meteorology 
Climatology 

Physical Models 

See Techniques and Jnstrumentation 
Model Studies 
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Physical Properties 


ublic Health 

ommunity Health Services See Soil Science and Mechanics 


Pesticide Application 


Physicians 
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ee Soil Science and Mechanics 
Techniques and Instrumentation 
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ee Techniques and Instrumentation 
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ee \^olcaiucs 

Pipelines 

ee Transportation Engineering 
Transportation Systems 

Piping Systems 
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Components and Equipment 

Plane Table Surveying 
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Surveying Methods 

Planning 

ee Buildings & Land Development 
Land Use and Development 

ee Water Resources Management 


See Water Quality 
Pollution Sources 

Plastic 

See Engineering Mechanics 
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Strain 

Plate or Block Tectonics 

See Structural Geology 
Tectonics 

Plates 

See Mechanics of Structures 
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See Oceanography 

Oceanographic Instrumentation 

Plumes 

See Fluid Dynamics 

Police 

See Occupations, Populations 

Policy Making 
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Government 

Pollutant Identification 

See Water Quality 

Pollution Abatement 

See Water Quality 

Water Quality Control 


See Water (juality 


Poliution Sources 


See Water Quality 

Population Distribution 
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Population Dynamics 


See Ecology 


Pore Water 

See Soil Science and Mechanics 
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SPEWRELL BLUFF LAKH. FLINT RIVER, GEORGIA 
6.0033 

BIRCH LAKE. BIRCH CREEK. OKLAHOMA - .6.0142 

ALTERNATE SOLUTIONS TO WATER RESOURCE 
OEVELOPMENT-A CASE STUDY • TEXAS ...6.0151 

HOLLOW CREEK WATERSHED PROJECT. SOUTH 
CAROLINA .6.0197 

WHITEWATER CREEK HYDROLOGIC UNIT PROJECT 
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HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDKRLO CREEK, WISCON- 
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ENGINEERING GEOLOGY • ILLINOIS ...9.0011 
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See Meteorology 
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See Transportation Engineering 
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Potable Water 

See Water Quality 

Potential of Deposit 
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Mineral Appraisals 

Power Plants 

See Mechanical Power & Equipment 

Power Reservoirs 

See Reservoirs and fnipoundntenrs 


Prediction Models 

See Informaiion Systems Research 
Mathematical Models 


Prefabricated Structures 

See Mechanics of Slructures 


Pressure 

See Soil Science and Mechanics 
See Techniques and Insirumentaiion 
Measurements & Measuring 

Primary Waves 

See Geophysics 
Seismology 


Production and Processing 
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Programming 
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Projections and Estimations 
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Projections and Forecasts 
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...6.0009 

TRAINING AND EVALUATION OF MENTAL HEALTH 
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MENTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE- WYOMING COUNTIES. 
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EMERGENCY OPERATIONS SYSTEMS DEVELOPMENT • 
CIVIL DEFENSE RESCUE PHASE 11 ...16.0001 

CONSULTATIVE PSYCHIATRIC SERVICES TO IN- 
DIVIDUALS AND COMMUNITY GROUPS AND AGEN- 
CIES IN RAPID CITY, SOUTH DAKOTA ...16.0002 

A SIMULATION MODEL FOR EMERGENCY MEDICAL 
SYSTEMS ...16.0006 

COORDINATED ACCIDENT RESCUE ENDEAVOR. STATE 
OF MISSISSIPPI (PROJECT CARE-SOM} - VOLUME I - 
OPERATION STRUCTURE AND PROCEDURES ...16.0013 

SYSTEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
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EVALUATION OF POLICY-RELATED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSTEMS, OPERATIONS, AND 
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THE DEVELOPMENT OF A MEANS FOR ASSESSING 
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A SIMULATION MODEL FOR EMERGENCY MEDICAL 
SYSTEMS .16.0006 
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HELICOPTER AMBULANCE SERVICE TO FiMEKGENCIES 
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ANALYSIS OF EMERGENCY MEDICAL SERVICES 
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SUBDIVISIONS ...16.0016 

SYSTEMS ANALYSIS OF EMERGENCY CARE DELIVERY 
.16.0018 
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A NATIONWIDE PROGRAM TO DEVELOP REGIONAL 
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...16.0029 

THE DEVELOPMENT OF A MEANS FOR ASSESSING 
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MILlFAkV nt.OOO BANKING (CIVIL DISASTERS) 
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( ONSOl IDA TFD SYSTEMS OF EMERGENCY SERVICES - 
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> 6.0020 
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A NATIONWIDE PROGRA.M TO DEVELOP REGJONAL 
FMERGENCY MEDICAL CO.MMUNICA TIONS SYSTEMS 
16.0029 
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SEA COAST PLANNING PROJECT • CALIFORNIA ...6.0182 
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Income Analysis 


THE EVENTS OF AGNES .8.0022 
SUMMARY OF SELECTED REFERENCE MATEKIAl- ()N 
THE OCEANOGRAPHIC PHENOMENA OE 
STORM SURGES, WAVES. AND BREAKERS ...8.01 14 
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DAILY TORNADO FREQUENCIES FOR THE CON- 
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NATIONAL ATMOSPHERIC SCIENCES PROCJRAM • 
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WATER RESOURCES OF MIDDLE GEORGIA ...6.0245 

FLOOD PLAIN ANALYSIS AND DISASTER STUDY, CLAT- 
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>973 . 6.0352 

A SURVEY OF AVAILABILITY Ol- llUlt- 
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DATA ...8.0071 

SOIL POLLUTION - EROSION EFFECTS IN SOU- ...16.0106 
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See Reser\oirs and Impoundments 

Public Works 

l/r 6 un Research 
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Catalogs, TAni.L.s, Comi’Ii.a iion.s 

APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6.0351 

HURRICANE CELIA REDEVELOPMENT .. .8.0015 

A SURVEY OF AVAILABILITY OF HUIL 
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DATA .8.0071 

TORNADOES IN TENNESSEE (1916-19?()) WITH 

REFERENCE TO NOTABLE TORNADO DISASTER IN 
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PACIFIC TSUNAMI CATAL(Xi ...13.0021 
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...16.0022 

FIELD STUDIES OF DISAS'TER BEHAVIOR - AN INVl-N- 
TORY . .16.0064 


TUniES IN SEISMICITY AND EARTHQUAKE DAMAGE 
STATISTICS. APPENDIX B . 3.0024 

ARTHQUAKES AND INSURANCE - ERA CONFERENCE 
2-3 APRIL 1973 . 3,0140 


)ENVER EARTHQUAKES ...3.0217 


ONTRACT FOR PARTIAL SUPPORT OF THE COMMIT- 
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VDROLOGIC ENGINEERING METHODS FOR WATE 
RESOURCES DF.VELOPMF.NT • VOLUME 1 • REQUIKI 
MENTS AND GENERAL PROCEDURES ...6.0037 


Handrooks 

NORTH CASCADES HIGHWAY SK.20 AVALANCHl- 
ATLAS ..1.0002 

SEtSMtC RISK CORPS OF ENGINEERS - CONTIGUOUS 
UNTTED STATES ...3.0164 

SEISMIC DESIGN FOR BUILDINGS ...3.0187 

EARTHQUAKE RI:SISTANT DESIGN REQUIREMENTS 
FOR VA HOSPITAL FACILITIES ...3.0201 
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VELOPMENT OF AERIAL MEASUREMENT 
ECHNIOUES ...6.0165 

E EFFECT OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS • INDIANA ...6.0270 

)OD FREQUENCY, LOG-PEARSON TYPE HI ANALYSIS 
tOWA ...6.0278 

F.VALUATION OF HURRICANE AGNES FLOODS IN 
OMPARISON TO BRIDGE DESIGN INFORMATION 
VAILABLE FOR PENNSYLVANIA CONTEMPORANE- 
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)W AND ICE DETECTION AND WARNING SYSTEMS 
11.0002 
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iNDF.XliS 

rSICAL. CHEMICAL, AND PHYSIOLOGICAL PROPER- 
lES OF FUELS RELATED TO FIRE PHENOMENA 
5.0018 

nONAL FIRE DANGER RATING ...5.0027 

lEST FIRE METEOROLOGY IN THE PACIFIC 
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Monographs 

>ED1ENT AM AND FM BROADCAST ANTENNAS 
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Pfriodicals, Journals 

JAN HYDROLOGY STUDY, SAN ANTONIO. TEXAS 
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Pulp, Paper, and Logging 

ECTS OF DEFORESTATION ON THE STABILITY OF 
ATURAL SLOPES • OREGON, WASHINGTON ...9,0051 

>SION AND SEDIMENTATION FOLLOWING ROAD 
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Techniques and Instrumentation 
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Mechanical Power & Equipment 
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Techniques and Instrumentation 

See Techniques and Instrumentation 
Remote Sensing 
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Radio Communication 
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Radioactive Waste 
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See Air Pollution 

Types of Pollutants 
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See Eni(tneenn^ Mechanics 
Farces and Loadings 
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MENT ...6,0243 
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DELINEATING AND REGULATINO FLOOD PLAINS - 
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REGULATION OF GREAT LAKES WATER LEVELS • A 
SUMMARY REPORT/1974 ...16,0040 


Rate of Deposition 
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Sedinieniary Deposits 


Reactor Safety 
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CALIFORNIA .6,0178 
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I.AKF- SHORE EROSION IN ILLINOIS ...15,0020 
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COMPREHENSIVE PLAN - REPORT C. IMPLEMENTA- 
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...6.0175 
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BIO CREEK WATERSHED. KANSAS ...6.0202 
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...6.0257 
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MAN. CALIFORNIA ...9,0017 
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Semi- Arid 


See Engineering Mechanics 
Strain 


limaies 


Shear Strength 
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FALL • THE CASCADE PROJECT ...1 1.0007 

Snowslldes 

See Geomorphology 
Mass Wasting 

Social Aspects 

See Water Resources Management 

Social Environment 

See Urban Research 


Ai'i'LJCAiiuiNo ur 

TECHNIQUES ...6.0164 
PLAN FORMULATION AND EVALUATION IN MULTIPLE 
PURPOSE WATER RESOURCE PROJECT • a 
FRAMEWORK FOR REGIONAL PLANNING (ABURF.V) 
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EFFF.CT of prescribed BURNING ON WATER YIELD 
AND QUALITY FROM BRUSH INFESTED LANDS • 
TFiXAS ...5.0022 

URBAN HYDROLOGY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU. HAWAII ...6.0076 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCTURES ...6,0085 

USE OF MUl.TISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA ,6.0137 

THE IMPACT OF URBANIZATION ON WATER YJFLD. 
FLOOD PEAK. SE15IMF.NT YIELD. AND WATER QUALI- 
TY IN THE BERKELEY HILLS. CALIFORNIA . 6.0166 

PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA 6.0168 

URBAN HYDROLOGY OF POWAY VALLEY. CALIFOR- 
NIA .6.0169 

MACADOO ROAD-FILL DAM. KANSAS . 6.0203 

VERDE LANE I-LOOD PREVENTION PROJECT MEA- 
SURE.. NEBRASKA 6.0205 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU- 
NOFF CHARACTERISTICS • GEORGIA ...6.0244 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA ...6.0282 

USE OF ERTS-1 DATA • SUMMARY REPORT OF WORK 
ON TEN TASKS ...6.0298 

BEECH RIVER WATERSHED PROJECT - TENNESSEE 
..6.0368 

HYDROLOGIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERI.O CREEK, WISCON- 
SIN .6.0408 

ENGINEERING GEOLOGIC REPORT OF GENERAL PLAN 
STUDY FOR IHE CITY OF GLENDORA. CALIFORNIA 
...9.0026 

FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA. 
BLE DRUSHLANDS OF THE SOUTHWEST ...15.0002 

SAN FRANCISCO BAY 15.0013 

DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS ...15.0018 

GROIN STUDY ON I HE NORTH SHORE OF SUFFOLK 
COUNTY. LONG ISLAND. NEW YORK, BETWEEN 
ORIENT POINT AND PORT JEFFERSON HARBOR 
...15.0028 

SHORE EROSION STUDY OF LAKE COUNTY, OIIIC 
...15.0031 

SHORE EROSION STUDIES ALONG THE OHIO SHORE OF 
LAKE ERIE ...15.0032 

EROSION AND SEDIMENTATION FOLLOWING ROAC 
CONSTRUCTION AND TIMBER HARVEST ON UNSTA 
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Streams 

See Aho Geumorphology 

Fl.OOD-FREOUENCY SYNTHESIS FOR SMALL STREAMS 
• ALABAMA 6.0034 

EFFECTS OF URBAN DEVELOPMENT AND WATER USE 
ON THE SANTA ANA RIVER, CALIFORNIA ..6.0039 

FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM TVIE DAM DOWNSTREAM TO 
WESTHOPE. NORTH DAKOTA 6.0062 

COLLECTION AND ANALYSIS OF STREAM FLOW AND 
RELATED HYDRAULIC DATA FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS • IOWA ...6.0064 

FLOOD FREQUENCY IN SMALL DRAINAGE AREAS - 
MISSISSIPPI . 6.0065 

AN OPTIMU.M WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KISSIMMEE RIVF.R BASIN - 
FLORIDA 6.0066 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
.. 6.0074 

FLOOD HYDROLOGY ON SMALL DRAINAGE AREAS IN 
GEORGIA .. 6.0075 

drainage and FLOOD CONTROL PLAN • MARION 
COUNTY, INDIANA SEPTEMBER 1970 . 6.0087 

STREAMFLOW CHARACTERISTICS. KANSAS ...6.0090 

FLOOD INVESTIGATIONS • HIGHWAY COMMISSION • 
KANSAS .6.009] 

FLOOD FREQUENCY OF SMALL STREAMS IN LOUI- 
SIANA ...6.0094 

HYDROLOGIC DATA COLLECTION VIA CEOSTATIONA- 
RY SATELLITE . ,6.0103 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM. NORTH CAROLINA .. 6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM, 
NORTH Carolina ... 6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR. 
NORTH CAROLINA . 6.0136 

USE OF MULTISPECTRAL PHOTOGRAPHY IN WATER 
RESOURCE PLANNING AND MANAGEMENT IN 
NORTH CAROLINA ...6.0137 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL WATERSHEDS IN OKLAHOMA ...6.0140 

FLOOD SERIES FOR GAGED PF.NNSYLVANIA STREAMS 
...6.0146 

FLOOD INVE.STIOATIONS - TENNESSEE ...6.0147 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0U9 

FLOODWAY EVALUATIONS BEFORE Si AFTER CHAN- 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY. ALABAMA .. 6.0161 


URBAN HYDROLOGY OF POWAY VALLEY. CALIFOR. 
NIA ...6.0169 

FLOODS FROM SMALL DRAINAGE AREAS - CALIFOR- 
NIA ...6.0176 

FLOOD-FREQUENCY RELATIONSHIPS FOR SMALL 
DRAINAGE AREAS - VIRGINIA .6.0180 
SMALL STREAM FLOOD CHARACTERISTICS ...6.0193 
PEAK FLOW FROM SMALL DRAINAGE AREAS - CON- 
NECTICUT 6.0110 

FLOOD FREQUENCY OF ALABAMA STREAMS - 
ALABAMA . 6.0213 

FLOOD FREQUENCY SYNTHESIS FOR SMALL STREAMS 

- ALABAMA ...6.0214 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6.0233 
HYDROGRAPH MODEL STUDIES OF THE HILL- 
SBOROUGH. ALAFIA, AND ANCLOTE RIVER BASINS, 
FLORIDA 6.0234 

TRAVEL TIME OF GEORGIA STREAMS ...6.0241 
ATLANTA METROPOLITAN AREA URBAN Fl.OOD RU- 
NOFF CHARACTERISTICS - GEORGIA ...6.0244 
IPECIAL FLOOD-DATA COLLECTION - HAWAII ...6.0251 
DEPTH AND FREQUENCY OF I-LOODS IN II.LINOIS 
6.0255 

FLOOD FREQUENCY STUDY ILLINOIS ...6.0256 
STREAMFLOW VARIABILITY • ILLINOIS ...6.0263 
evaluation OF FLOOD RISKS ...6.0264 
FLOOD PROFILES OF IOWA STREAMS ...6,0274 

FLOOD PROFILES & FLOOD-PLAIN INFORMATION. LINN 
COUNTY. IOWA . 6.0275 

FLOOD PROFILES A FLOOD-PI.AIN INFORMATION. 
CEDAR RAPIDS. IOWA ...6.0276 

FLOOD FREOUHNCY. LOO-PEARSON TYPE III ANALYSIS 

- IOWA . .6.0278 

FLOOD PROFILES AND FLOOD PLAIN INFORMATION. 
CEDAR RAPIDS, IOWA . 6.0279 

FLOOD PROFILES AND FLOOD-PLAIN INFORMATION, 
LINN COUNTY, IOWA ...6.0280 

SMALL STREAMS FLOOD FREQUENCY IN MAINE 
.6.0287 

DATA AND MANAGEMENT NEEDS FOR WATER RE- 
LATED LAND AREAS - MAINE ...6.0288 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
BASINS IN VERMONT ...6.0296 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 
BASINS IN RHODE ISLAND ...6.0297 
FLOOD PLAIN STUDIES-MINNESOTA ...6.0304 

FLOOD PLAIN MANAGEMENT STUDIES ■ LOWER MIN- 
NESOTA RIVER ...6.0305 

CITY OF JACKSON, MISSISSIPPI, WATER RESOURCES 
STUDY . .6.0310 
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MS AND DRAINAGE BASINS • FULTON COUNTY. 
YORK . 6.0329 

► INVESTIGATIONS • NEW YORK .6.0331 

iS IN THE ANALYSIS OF METROPOLITAN WATER 
)URCe SYSTEMS • VOLUME IV - MODELS FOR 
AGING METROPOLITAN SURFACE WATER 
EMS ...6.0335 

AGE STUDY - INVENTORY AND ANALYSIS 
140 

rS OF URBANIZATION ON FLOODS IN CHAR- 
'E. NORTH CAROLINA . 6.0342 
rs OF URBANIZATION ON FLOODS AT MORGAN- 
NORTH CAROLINA ...6.0343 

TUDE AND FREQUENCY OF FLOODS ON SMALL 
AMS . NORTH DAKOTA ...6.0344 

PLAIN ANALYSIS AND DISASTER STUDY, CLAT- 
AND TILLAMOOK COUNTIES, OREGON - 1972- 
...6.0352 

PLAIN INUNDATION ...6.0364 
FREQUENCY OF SMALL AREAS - SOUTH 
)LINA ..6.036S 

RIVER watershed PROJECT • TENNESSEE 
\6S 

INC OF SMALL STREAMS IN NASHVILLE-DAVID- 
OOUNTY AREA, TENNESSEE ...6.0370 

lOATION OF THE MAGNITUDE AND FREQUEN- 
iF FLOODS ON SMALL STREAMS IN TENNH.SSEE 
i7l 

HYDROLOGY STUDY - FORT WORTH. TEXAS 
i83 

HYDROLOGY STUDY - DALLAS COUNTY. 
.S .. .6.0384 

:fCAL STUDIES OF UNSTEADY FLOW IN THE 
:S RIVER - VIRGINIA ...6.0396 

HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
6.0400 

FLOOD HYDROLOGY OF STREAMS IN FAIRFAX 
JTY, VIRGINIA ...6.0401 

ML FLOOD-FREOUENCY STUDY (PHASE II) 
07 

'LOGIC EFFECTS OF A SMALL RESERVOIR ON 
WATER SYSTEM OF NEDERLO CREEK. WI.SCON- 
6.0408 

F. SENSING APPLICATIONS IN HYDROLOGY AND 
OGY ...9,0050 

S ON THE FLUVIAL ENVIRONMENT, ARCTIC 
TAL PLAIN PROVINCE, NORTHERN ALASKA 
JME I ...10.0025 
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:weering Mechanics 


I'UbLlC lU IHh LOS ANObLhS 

EARTHQUAKE OF FEBRUARY. 1971 ...3.0074 

A STUDY OF EARTHQUAKE LOSSES IN THE SAN FRAN- 
CISCO BAY AREA • DATA AND ANALYSIS ...3.0161 

A STUDY OF EARTHQUAKE LOSSES IN THE LOS AN- 
GELES. CALIFORNIA AREA . 3.0162 

INELASTIC RESPONSE OF BUILDINGS AND STRUC- 
TURAL RESTORATION 3.0190 

SILVER VALLEY FLOOD - SOCIAL PSYCHOLOGICAL EF- 
FECTS .6.0003 

MF.NTAL HEALTH SERVICES TO RESIDENTS OF FLOOD 
DISASTER AREAS IN CENTRAL REGION, COMMON- 
WEALTH OK PENNSYLVANIA 6.0008 

MENTAL HEALTH SERVICES lO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMINO COUNTIES 
OF THE COMMONWEALTH OK PENNNSYLVANIA 
.6.0009 

MENTAL HEAl.TH SERVICES lO RESIDENTS OF FLOOD 
DISASTER AREAS IN LUZERNE-WYOMINO COUNTIES, 
COMMONWEALTH OF PENNSYLVANIA ..6.0011 

THE FLOOD PLAIN AS A RESIDENTIAL CHOICE • RE- 
SIDENT ATTITUDES AND PERCEPTIONS AND IHEIR 
IMPLICATIONS TO Fl.CXJD PLAIN MANAGE:MENT 
POLICY ...6.0239 

CONSULTATIVE PSYCHIATRIC SERVICES 70 IN- 
DIVIDUALS AND COMMUNITY GROUPS AND AGEN- 
CIES IN RAPID CITY, SOUTH DAKOTA ,16.0002 

TRAINING PROGRAM FOR CKl.SIS INTERVENOH.S 
...16.0020 

ITELD STUDIKS OF DISASTI-R BEHAVIOR - AN INVEN- 
TORY .16.0064 

LABORATORY STUDIES OF THU Eri Eirrs OF PHYSICAL 
HAZARD ON SHELTER MANAGEMENT BEHAVIOR • 
PHASE I • STUDY PLAN 16.0078 

AN ANALYSIS OF OPERATING SYSTEM F.ITECTlvriNESS 
- FOCUS ON IHE BEHAVIOR OF LOCAL COORDINA- 
TORS .16.0085 

ROLE PERFORMANCE IN THE OPERATING SYSTi:M - 
CIVIL DF.FENSO OPKRA'TIONS IN DISASTER .16.0086 

COLLABORATIVE RESEARCH ON NATURAL HAZARDS 
...16.0094 

A PERSPECTIVE ON DISASTER PLANNING .16.0098 

THE WARNING SYSTEM IN DISASTER SITUATIONS - A 
SELECTIVE ANALYSIS 16.0099 

ORGANIZATIONAL RESPONSES 70 MAJOR COMMUNI- 
TY CRISES ...16.0100 


Isolation, Social & Plrceptual 

FACTORS AFFECTING RELOCATION IN RESPONSE TO 
RC.SERVOIR DEVELOPMEN T . 6.0004 


Stresses 


See Engineering Mechanics 
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See Transportation Engineering 
Design 


Structural Analysis 

See Mechanics uf Structures 
See Structural Geology 


Structural Design 


See Mechanics of Structures 


Structural Geology 


GEOLOGY OF THE RAPID CITY AREA. SOUTH DAKOTA 
... 9.0041 


Faui.t Complexe.s 

evaluation of feasibility of mapping seismi- 
CALLY ACTIVE FAULTS IN ALASKA 3.0071 

relative activity of multiple fault strands • 

CALIFORNIA .3.010S 

REGIONAL GEOLOGICAL FRAMEWORK, NORTH CEN. 

TRAL SAN ANDREAS FAULT • CALIFORNIA . 3.4l08 
SAN ADREAS FAULT • CALIFORNIA COOP . 3.0111 
SOUTHERN CALIFORNIA TECTONICS ...3.0112 

MONTEREY-POINT REYES tEARTHQUAKE) • CALIFOR- 
NIA ...3.0120 

A STUDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELRROORAPHS • CALIFOR- 
NIA .. .3.0147 

ACTIVE displacement ON THE CALAVERAS FAULT 
ZONE AT HOLLISTER. CALIFORNIA ...3.0156 
AN INVESTIGATION OF THE SEISMICITY & 
EARTHQUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REGION • CALIFORNIA . 3.0157 

THE SEISMIC RISK MAP OF THE UNITED STATES - 
DEVELOPMENT. USE. AND PLANS FOR FUTURE 
REFINEMENT -.3.0160 

NEW MADRID EARTHQUAKE • ARKANSA.S, ILLINOIS. 
KENTUCKY, MISSISSIPPI, MISSOURI AND TENNESSEE 
...3.0174 

TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT - CALIFORNIA. NEVADA. UTAH 
.3.0180 

A MICROEARTHOUAKE STUDY OF THE LOWER MISSIS- 
SIPPl VALLEY - ARKANSAS. MISSISSIPPI AND TEN- 
NESSEE ...3,0236 

GEOLOGY OF THE POINT BONITA QUADRANGLE 
CALIFORNIA ...9.0032 


URBAN GEOLOGY - PLAN FOR CALIFORNIA - THE NA- 
TURE, MAGNITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) ...3.0011 
ENGINEERING SEISMOLOGY ...3.0019 
STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES ...3,0028 
TSUNAMI RESEARCH ...3.0049 

HYDRAULIC. GEOLOGIC & SEISMOLOGIC STUDIES 
3.0056 

OPTIMIZATION OF WATER RESOURCE SYSTEMS IN- 
CORPORATING EARTHQUAKE RISK ...3.0102 

M1CROF.ARTHQUAK.H MONITORING IN LOS ANGELES 
AREA .3.0104 

RELATIVE ACTIVITY OF MULTIPLE FAUI.T S I RANDS • 
California ... 3.010s 

FAULT ZONE TECTONICS (CREEP) - CALIFORNIA 
3.0! to 

SAN ADRHAS FAULT - CALIFORNIA COOP ...3.01 11 
SOUTHERN CALIFORNIA TECTONICS ...3.011 2 
EARTHQUAKE MODELING ...3,01 14 
EARTHQUAKE CONTROL EXPERIMCN) ■ MINNESOTA 
..3.0US 

MONTEREY BAY - CALIFORNIA ...3.01 16 

INSTRUMENTAL STRAIN • CALIFORNIA AND NI-VADA 
...3.0H7 

MICROEARTHQUAKE DATA ANALYSIS ...3.0119 
RANGEl.Y • CALIFORNIA ...3.0123 
REGIONAL AND DETAILED GRAVITY STUDIES IN TEC- 
TONICALLY ACTIVE AREAS • CALIFORNIA ...3.0124 

strain STUDIES - CALIFORNIA, NEVADA. MONTANA 
.3.0126 

CRUSTAL STRAIN - CALIFORNIA. Nr:VAi:)A. MON l ANA, 
UFAH AND NEW MEXICO ...3.0127 
SEIS.MIC SOURCE STUDIES - CALIFORNIA .,,3.0130 

CENTRAL CALIFORNIA SEISMICFCY STUDIES - 
CALIFORNIA ...3.0135 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CE-NTRAl. 
CALIFORNIA ...3.0138 

STRAINS AND TILTS ASSOCIATED WITH THF. SAN FER- 
NANDO EARTHQUAKE ...3.0145 

EARTH STRUCrURE AND FAULT TECTONICS AS RE- 
LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
...3.0153 

MEASUREMENT OF MOVEMENT ON THE SAN AN- 
DREAS FAUI.T .. 3.0155 

AN INVESTIGATION OF THE SEISMICITY & 
EARTHQUAKE HAZARDS OF THE SANTA BARBARA 
CHANNEL REGION - CALIFORNIA ...3.0157 
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ADRID EARTHQUAKE - ARKANSAS, ILLINOIS. 
UCKY, MISSISSIPPI, MISSOURI AND TENNESSEE 
r4 

ON 2 DEGREE .3.0184 

RIVER PLAIN. PART B • VOLCANIC ROCKS • 
) . .3.0185 

HAZARDS AND LAND-USE PLANNING ...3.0197 
GROUND EFFECTS IN THE LIGHT OF NEW 
HIES OF TECTONICS AND EARTHQUAKE 
ANISM ...3.0226 

DEAHTHOUAKE STUDY OF THE LOWER MISSIS- 
VALLEY • ARKANSAS, MISSISSIPPI AND TRN- 
E ...3.0236 

•QCr OF GEOLOGIC STRUCTURE ON THE OC- 
fiNCE or FRESH GROUND WATER IN POST- 
CENE DEPOSITS OF THE GULF COASTAL 
...3,0243 

NCY AND PREMONITORY VARIATIONS OF P. S 
EL TIMES ...3,0248 

fUAKE DISTRIIIUTION AND MECHANISM OF 
riNO IN THE RAINBOW MOUNTAIN-DlXlE VAL- 
AIRVIEW PEAK AREA. CENTRAL NEVADA 

;o 

ATION OF BRITFLE STRUCTURES WITHIN NEW 
STATE ...3.0256 

IHMENTS FOR FAULT SLIP ON THE DENALI. 
/EATHER, AND CASTLE MOUNTAIN FAULTS. 
(A ...3.0259 

ITY AND CONTEMPORARY TECTONICS OK THE 
3WSTONE PARK-HEnOEN LAKE REGION 

15 

AL SEISMICITY AND TECTONICS Ol' THE 
lERN INTEKMOUNTAIN SEISMIC BELT WITH 
ASIS ON THE WASATCH FRONT - UTAH ...3.0276 

ACTIVITY OF THE CASCADE VOLCANOES 
)3 

ERING GEOLOGIC REPORT OF GENERAL PLAN 
j' FOR THE CITY OF GLENDORA. CALIFORNIA 

16 

::ruz COUNTY coop ... 9.0027 

)UAKE HAZARD REDUCTION, SAN FRANCISCO 

LEGION ...9.0028 

RIVER BASIN, PART F - SOUTHERN PART. 
HWEST MARGIN - IDAHO ...9.0046 
FRENGTH FROM FAILURE CASES ...9.0054 
FAULTS AND GEOLOGIC HAZARDS. PT. MUGU 
ILMINOTON, CALIFORNIA ...13.0014 
-II RESEARCH AND ENGINEERING AFPI.ICA- 
; ...13.0015 

GEOLOGY PLAN FOR CALIFORNIA • THE NA- 
MAGNITUDE, & COSTS OF GEOLOGIC 
RDS St RECOMMENDATIONS FOR THEIR 
ATION (ABBREV) ...15.0003 


Rifts 

REGIONAL GEOLOGIC FRAMEWORK • SAN ANDREAS 
FAULT - CALIFORNIA ...3.0039 

REGIONAL GEOLOGICAL FRAMEWORK. NORTH CEN- 
TRAL SAN ANDREAS FAULT - CALIFORNIA ...3.0108 

REGIONAL TECTONIC ANALVSIS - SAN ANDREAS 
FAULT • INVESTIGATION OF BORREGO MOUNTAIN 
EARTHQUAKE. APRIL 8. 1968 • CALIFORNIA (AB- 
BREV) .3.0113 

MONTEREY-POINT REYES (EARTHQUAKE) • CALIFOR- 
NIA ...3.0120 

TECTONICS OF ACTIVE FAULTS - CALIFORNIA AND 
NEVADA ...3.0133 

CALIFORNIA M/EQ NFiT 3.0134 

A SI UDY OF STRONG EARTHQUAKE GROUND MOTION 
USING AN ARRAY OF ACCELEROGRAPHS - CALIFOR- 
NIA . 3.014? 

EARTHQUAKES AND ACTIVE. FAULTS ..3.0173 

TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA. IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT - CALIFORNIA. NEVADA. UTAH 
...3.0180 

Thrust Faults 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON ...3.0128 

SNAKE RIVER PLAIN. PART A • REGIONAL TEITTONICS • 
IDAHO ...3.0178 

AGE. GEOMETRY. AND STRESS FIELDS OK FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA ...3.0264 

GEOLOGY OF THE POINT DUME QUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA- 
TIVE. CALIFORNIA . 9.0029 

MALIBU BEACH QUADRANGLE AND THE UNINCOR- 
PORATED PART OF THE TOPANGA QUADRANGLE, 
LOS ANGELES COUNTY COOPERATIVE. CALIFORNIA 
...9.0034 

SNAKE RIVER PLAIN. PART E - NORTH CENTRAL - 

IDAHO ...14.0012 

Transform Faults 

EVALUATION OF FEASIBILITY OF MAPPING SEISMI- 
CALLY ACnVE FAULTS IN ALASKA . .3.0071 

SEISMOLOGY AND GLOBAL TECTONICS ■ A STUDY OF 
SEISMICITY GAPS AND INTRAPLATE EARTHQUAKES 
...3.0261 

ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...10.0016 
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AND GEOLOGY OF THE NORTHWES TERN OLYMPIC 
PENINSULA, WASHINGTON . 3.0128 
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AGE. GEOMETRY. AND STRESS FIELDS OF FOUR 
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Joints • Fractures 

TECTONICS OF ACTIVE FAULTS - CALIFORNIA AND 
NEVADA ...3.0133 

EARTHQUAKE DISTRIBUTION AND MECHANISM OF 
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COMPILATION OF DRllTl.E STRUCTURES WITHIN NEW 
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ROCK STRENGTH FROM FAILURE CASES . 9.0054 

DETECTION OF SUBSURFACE OPENINGS - INDIANA. 
MISSOURI ...10.0009 

ARIZONA EARTH FISSURE INVESTIGATION ...10.0014 
Rock Mechanics 

SHAKE • A COMPUTER PROGRAM FOR EARTHQUAKE 
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MODIFICATION OF SEISMOGRAPH RECORDS FOR EF- 
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SEISMIC SOURCE STUDIES - CALIFORNIA .3.0130 
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LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
3.0153 

ACTIVE DISPLACEMENT ON THE CALAVERAS FAULT 
ZONE AT HOLLISTER. CALIFORNIA .. .3.0156 
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GEODIMHTER STUDIES OF CASCADE VOLCANOES • 
WASHINGTON, OREGON AND CALIFORNIA ...14.0006 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USH 
PLANNING. CALIFORNIA ...16.0055 

Compre.ssive Strength 

LANDSLIDE STUDIES IN SOUTH DAKOTA • REPORT 
NO. I • LCKTATION OF ARRAS WITH HIGH LANDSLIDE 
POTENTIAL IN THE PIERRE SHALE ,.,9.0022 

De/orntolion • Fracture 

VAN NORMAN RESERVOIRS AREA. CALIFORNIA 
.3.0006 

CRUSTAL DEFORMATION RELEASE. FAILURE AND 
TILTS IN ALASKA ...3.0070 

INFLUENCE OF BASE ROCK CHARACTERISTICS ON 
GROUND RESPONSE ...3.0083 

EARTHQUAKE MODELING ...3.0114 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTTONIC STRESS IN CENTRAL 
CALIFORNIA ...3.0138 

TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON- 
TROL EXPERIMENT - CALIFORNIA, NEVADA, UTAH 
...3.0180 

DEFORMATION CHARACTERISTICS OF HILL SLOPES & 
CHANNELWAYS IN 2 DIFFERENT ENVIRONMENTS AS 
DEPICTED BY REMOTE SF.NSOR RETURNS • CALIFOR- 
NIA .9.0036 

ROCK STRENGTH FROM FAILURE CASES ...9.0054 

COAL MINE DEFORMATION STUDIES, SOMERSET, 
COLORADO ,,,10.0004 
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ENGINEERING SEISMOLOGY • CALIFORNIA .3.0118 

STRAIN STUDIES - CALIFORNIA. NEVADA, MONTANA 
.3.0126 

CRUSTAL STRAIN - CALIFORNIA, NF.VADA, MONTANA. 

UTAH AND NEW MEXICO ...3,0127 
CALIFORNIA M/EQ NET ...3,0134 

Shear Strength 

EARTHQUAKE CONTROL EXPERIMENT - MINNESOTA 
3.0115 

ROCK STRENGTH FROM FAILURE CASES - POWER- 
HOUSE SLOPE STABILITY STUDY. FORT PECK DAM. 
MONTANA ...9.0021 

ROCK STRENGTH FROM FAILURE CASES . ,9.0054 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
... 10.0022 


Scarps 

SEISMICITY OF MENDOCINO ESCARPMENT-GORDA 
RIDGE REGION - CALIFORNIA ...3,0080 
TECTONICS OF ACTIVE FAULTS • CALIFORNIA AND 
NEVADA ...3.0133 

SNAKE RIVER PLAIN. PART E • NORTH CENTRAL • 
IDAHO . 3.0181 


Structural Anai.ysls 
Local Structure 

VAN NORMAN RESERVOIRS AREA. CALIFORNIA 
...3.0006 

SNAKE RIVER BASIN, PART F • SOUTHERN PART. 
NORTHWEST MARGIN - IDAHO ...3.0182 

AGE. GEOMETRY, AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA .3.0264 

Regional Structure 

VAN NORMAN RESERVOIRS AREA. CALIFORNIA 
...3.0006 

REGIONAL GEOLOGICAL FRAMEWORK, NORTH CEN- 
TRAL SAN ANDREAS FAULT - CALIFORNIA ...3.0108 

REGIONAL TECTONIC ANALYSIS - SAN ANDREAS 
FAULT - INVESTIGATION OF BORREGO MOUNTAIN 
EARTHQUAKE, APRIL 8 , 1968 ■ CALIFORNIA (AB- 
8RF.V) ...3.0113 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWES TERN OLYMPIC 
PENINSULA, WASHINGTON ...3.0128 

SNAKE RIVER PLAIN, PART A - REGIONAL TECTONICS - 
IDAHO ...3.0178 

A MICROEARTHOUAKE STUDY OF THE LOWF.R MISSIS- 
SIPPI valley - ARKANSAS, MISSISSIPPI AND TEN- 
NESSEE ...3.0236 

SEISMICITY AND CONTEMPORARY TECTONICS OF THE 


SOU I HERN IN IhHMOUNl AIN SEISMIC BbLl WIIH 
EMPHASIS ON THE WASATCH FRONT - UTAH .3.0276 
DENVER-FRONT RANGE URBAN CORRIDOR ...9.0044 
HAMILTON 2 DEGREE ...9.0048 


TuciONIC FtATURt.S 

EARTH STRUCrURE AND FAULT TECTONICS AS RE- 
LATED TO EARTHQUAKE PREDICTION - CALIFORNIA 
...3.0153 

Basins 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
10.0015 

Crust 

HAWAIIAN VOLCANO OBSERVATORY ...3.0057 

CRUSTAL DEFORMATION RELFASE. FAILURE AND 
TILTS IN ALASKA . .3.0070 

SEISMICITY OF MENDOCINO ESCARPMENT-GORDA 
RIDGE UF.GION - CALIFORNIA ...3,0080 

INSTRUMENTAL STRAIN • CALIFORNIA AND NEVADA 
...3.0117 

MONTEREY-POINT REYES (EARTHQUAKE) • CALIFOR- 
NIA .3.0120 

STRAIN STUDIES - CALIFORNIA. NEVADA. MONTANA 
...3.0126 

CRUSTAL STRAIN - CALIFORNIA. NEVADA. MONTANA. 
UTAH AND NEW MEXICO ...3.0127 

SEISMICITY AND EARTH STRUCTURE ...3.0167 

ALEUTIAN SEISMICri'Y • MILROW SEISMIC EFFECTS 
3.0220 

EARTHOUAKF. DISTRIBUTION AND MECHANISM OF 
FAULTING IN IHE RAINBOW MOUNTAIN-DIXIE VAI.- 
LEY-FAIRVIEW PEAK AREA, CENTRAL NEVADA 
...3.0250 

MICROSEISMICTTY AND TECTONICS OF THE NEVADA 
SEISMIC ZONE .3.0258 

EXPERIMENTAL AND THlvORETICAL STUDY OF THU 
DILATANCY-DIFFUSION MODEL FOR EARTHQUAKE 
PREDICTION ...3.0260 

REGIONAL SEISMICITY AND lECTONICS OF THU 
SOUTHERN INTERMOUNTAIN SEISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT - UTAH .3.0276 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION 3.0277 

A STUDY OF SEISMICI TY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK ...3.0280 

REGIONAL SLOPE STABILITY STUDIES - CALIFORNIA 
AND PENNSYLVANIA ...9.0002 

Oeosynclines 

EARTHQUAKE HAZARDS REDUCTION -NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA, WASHINGTON ...3,0128 
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MANTLE STRUL'IUKt Qt.NCrtin 

NORTHWESTERN UNITED STATES 3.0146 

SEISMICITY AND EARTH STRUCTURE . 3.0167 

SEISMIC STUDIES • SOUTH CENTRAL ILLINOIS 
EARTHQUAKE OF NOVEMBER 9. 1968 . 3.0241 

A CO.MPREHENSIVE STUDY OF THE SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA . .3.0262 

A STUDY OF SEIS.MICITY AND CRUSTAL STRUCTURE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NETWORK 3.0280 

Mountains - Massi/s 

ACOUSTIC EMISSION AND RELATED PROPERTIES OF 
SNOW APPLIED TO THE DETERMINATION OF SLAB 
AVALANCHE INITIATION 1 I042.EN .1.0004 

Ocean Basin Siniciure 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON 3.0128 

Sail Domes 

MASS PROPERTIES OF OIL FIELD ROCKS • CALIFORNIA 
.10.0015 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
10.0022 

i'ulctinoes 

THERMAL SURVEILLANCE OF ACTIVE VOLCANOES 
.KOQ09 

A COMPREHENSIVE STUDY OF THE .SEISMOTECTONICS 
OF THE ALEUTIAN ARC • ALASKA 3.0262 

HAWAIIAN VOLCANO OBSERVATORY ...14.0004 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
AND SPURR VOLCANOES. COOK INLET. ALASKA 
...14.0005 

GEODIMETER STUDIES OF CASCADE VOLCANOES • 
WASHINGTON. OREGON AND CALIFORNIA ...14.0006 

VOLCANIC HAZARDS IN THE CASCADE RANGE • 
CALIFORNIA AND WASHINGTON .14.0007 


Tectonics 

SEISMICITY OF MENDOCINO ESCARPMENT-GORDA 
RIDGE REGION • CALIFORNIA . 3.0080 

FAULT ZONE TECTONICS (CREEP) - CALIFORNIA 
...3.01 10 

REGIONAL AND DETAILED GRAVITY .STUDIES IN TEC- 
TONICALLY ACTIVE AREAS • CALIFORNIA ...3.0124 

TECTONICS OF ACTIVE FAULTS • CALIFORNIA AND 
NEVADA ...3.0133 

STUDY OF MECHANISM OF ACCUMULATION AND 
RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA ...3.0138 


TECTONIC ANALYSIS OF SEISMICALLY ACTIVE ZONES 
IN NEVADA, IN SUPPORT OF EARTHQUAKE CON. 
TROL EXPERIMENT • CALIFORNIA, NEVADA. UTAH 
...3.0180 

A MICROEARTHOUAKE STUDY OF THE LOWER MISSIS- 
SIPPI VALLEY - ARKANSAS, MISSISSIPPI AND TEN- 
NESSEE ...3.0236 

MICROSF.ISMICITY AND TECTONICS OF THE NEVADA 
SEISMIC ZONE ...3.0258 

TECTONIC STRESS IN THE EASTERN U S. BY SEISMIC 
METHODS .3.0263 

SEISMICITY AND CONTEMPORARY TECFONICS OF THE 
YELLOWSTONE PARK-HEDGF.N LAKE REGION 
.3.0275 

Defonmiion 

RELATIVE ACTIVITY OF MULTIPLE FAULT STRANIXS • 
CALIFORNIA ...3.0105 

REGIONAL TECTONIC ANALYSIS • SAN ANDREAS 
FAULT - INVESTIGATION OF BORREGO MOUNTAIN 
EARTHQUAKE. APRIL 8. 1%« - CALII-OUNIA (AD- 
BREV) 3.0113 

MONTEREY-POINT REYES (EARTHQUAKE) - CALIFOR- 
NIA .3.0120 

STRAIN STUDIES - CALIFORNIA. NEVADA. MONTANA 
.3.0126 

CRUSTAL STRAIN - CALIFORNIA. NEVADA. MONTANA, 
UTAH AND NEW MFiXICO ...3.0127 

EARTHQUAKE HAZARDS REDUCTION-NORTHWEST 
AND GEOLOGY OF THE NORTHWESTERN OLYMPIC 
PENINSULA. WASHINGTON ...3.0128 

EARTHQUAKE EFFECTS ON STRUCTURES ...3.0203 

A COMPREHENSIVE STUDY OF THE SEISMOTF.C IONICS 
OF THE ALEUTIAN ARC - ALASKA ...3.0262 

REGIONAL SEISMICITY AND TECTONICS OI' THE 
SOUTHERN INTERMOUNTAIN Sr:ISMIC BELT WITH 
EMPHASIS ON THE WASATCH FRONT - UTAH ...3.0276 

A STUDY OF SEISMICITY AND CRUSTAL STRUCT URE 
IN WESTERN WASHINGTON USING A SEISMIC 
TELEMETRY NET WORK ...3.0280 

ALASKA GEOLOGIC EARTHQUAKE HAZARDS ...9.0031 

HAWAIIAN VOLCANO OBSERVATORY ...14.0004 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING, CALIFORNIA ...16.0055 

Epeirogenic Movement -isostasy 

ENGINEERING GEOLOGY RECONNAISSANCE STUDIES 
OF COASTAL COMMUNITIES. ALASKA ...3.Q175 

Igneous Aciiviiy - Volcanism 

GEODIMETER STUDIES OF CASCADE VOLCANOES • 
WASHINGTON. OREGON AND CALIFORNIA ...14.0006 

REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 
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DRHAS FAULT . 3.0155 

SOUTH CAROLINA SEISMICITY PROGRAM ...3.0168 

ALF.UTIAN SEISMICITY - MILROW SEISMIC EFFECFS 
...3.0220 

SEISMIC GROUND EFFECTS IN THE LIGHT OF NEW 
THEORIES OF TECTONICS AND EARTHQUAKE 
MECHANISM ...3.0226 

SEISMOLOGY AND GLOBAL TECTONICS - A STUDY OF 
SEISMICITY GAPS AND INTRAPLATE EARTHQUAKES 
. .3.0261 

A COMPREHENSIVE STUDY OF 7HE SEISMOTECTONICS 
OF THF. ALEUTIAN ARC - ALASKA ...3.0262 

GEOLOGY OF THF. POINT DUME QUADRANGLE AND 
THE LOS ANGELES COUNTY PART OF THE TRIUNFO 
PASS QUADRANGLE. LOS ANGELES CO. COOPERA- 
TIVE. CALIFORNIA .9.0029 

GEOLOGY OF THF. POINT BONITA QUADRANGLE, 
CALIFORNIA ...9.0032 

Sea Fluor Spreading 

RESEARCH IN EARTH STRAINS AND FOCAL 
MECHANISMS • MISSOURI ,3.0240 

MONTEREY DAY • CALIFORNIA ...9.0030 

Subsidence 

SEISMIC HAZARDS AND LAND-USE PLANNING .. .3.0197 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRE.SH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN .3.0243 

DEMONSTRATION OF A TECHNIQUE FOR LIMITING 
THE SUBSIDENCE OF LAND OVER ABANDONED 
MINES ROCK SPRINGS. WYOMING ...3.0284 

COSTS OF LAND SUBSIDENCE IN THE HOUSION-GAL. 
VESTON AREA. TEXAS ...10.0001 

DEVELOP METHODS FOR PREDICTING THE COM- 
PONENTS OF GROUND MOVEMENT ABOVE MINE 
WORKINGS ...10.0005 

MICROSEISMIC DETERMINATION OF COAL MINE 
ENTRY STABILITY .10.0006 

ROCK MECHANICS STUDY OF SHOKTWALL MINING - 
KENTUCKY ...10.0007 

STATUS OF LAND SUBSIDENCE DUE TO GROUND- 
WATER WITHDRAWAL IN MISSISSIPPI ...10.0008 

STUDY OF GROUND SHOCK INDUCED LIQUEFACTION 
AS A MECHANISM FOR FAILURE OF MILITARY IN- 
STALLATIONS ...10.0010 

LAND-SURFACE SUBSIDENCE. BAYTOWN AREA. TEXAS 

... 10.001 1 

LAND-SURFACE SUBSIDENCE. TEXAS CITY AND 
SEABROOK AREAS. TEXAS ...10.0012 

ARIZONA EARTH FISSURE INVESTIGATION ...10.0014 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 


LAND SUBSIDENCE STUDIES IN THE SAN JOAOUIN 
VALLEY • CAIJFORNIA ...10.0019 

DEVELOP DESIGN CRITERIA FOR MINING SALT-DOME 
DEPOSITS TO MINIMIZE SURFACE SUBSIDENCE 
... 10,0022 

ESTABi.ISH TECHNIQUES FOR MONITORING SURFACE 
SUBSIDENCE OVER MINED AREAS ...10.0023 

MEASUREMENT AND EVALUATION OF SUBSIDENCE 
OVER A COAL MINE WITH VARYING OVERBURDEN 
THICKNESS 10.0024 

STUDIE.S ON THE FLUVIAL ENVIRONMENT. ARCTIC 
COASTAL PLAIN PROVINCE. NORTHERN ALASKA 
VOLUME I .10.0025 

RETURNING UNDERGROUND COAL MINE WASTES TO 
MINED OUT VOIDS ...10.0026 

EARLY DETECnON AND CORRECTION OF SINKHOLE 
PROBLEMS • ALABAMA .10.0027 

SUBSIDENCE INVESTIGATIONS ON ORGANIC SOILS 
...I0.U02K 

REMOTE SENSING, ALFAI-IA AND PEACI- RIVER 
BASINS. FLORIDA ...10.0029 

CON TROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST AREA ...10,0032 

URBAN GEOLOGY PLAN FOR CALIFORNIA - 'I’HE NA- 
TURE, MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ADBREV) ...14.0003 

URBAN GEOLOGY • PLAN FOR CALIFORNIA • THE NA- 
TURE. MAGNITUDE, AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITIGATION {ABBREV) ...16.0025 

NATURAL ENVIRONMENTAL HAZARDS AND THEIR 
RELATIONSHIPS TO PLANNING. LOCATION AND 
DESIGN or TRANSPORTA I ION FACILITIES ...16.0035 

GEOLOGIC ENVIRONMENTAL MAPS FOR LAND-USE 
PLANNING. CALIFORNIA .16.0055 

SOIL ENGINEERING RESEARCH • CALIFORNIA ...16.0056 

Tecfogenesis 

MEASUREMENT OF MOVEMENT ON THE SAN AN- 
DREAS FAULT ...3.0155 

SAN FRANCISCO BAY ..15.0013 

Structural Studies 


See Geophysics 
Seismology 


Structural Testing 

See Mechanics of Sirnctiires 
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See Techniques and Insinimeniaiion 
Maps and Surveys 


Structure Sites 


See Ceomorphology 
Engineering Geology 


Structures 


POTENTtAL OF PRECIPITATION MODIFICATION IK 
MODERATE TO SEVERE DROUGHTS ...2.0012 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS- 
SOURI ...6.0319 

HYDROLOGY OF SUBURBAN AREAS • NEW JERSRY 
...6.0323 

DETERMINATION OF FLOOD PEAKS. FLOOD PROFILES, 
& FLOOD INUNDATION - NEW JERSEY ...6.0326 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN. 
TY .6.0400 


'iee Transportation Engineering 
Basic Studies 


Sunshine 


Suh • Humid 

<ee Climates 

Sub'bottom Structure 

ee Oceanography 
Marine Geology 

Submarine Canyons 

pe Oceanography 
Marine Geology 

Submarine Faults 

•e Oceanography 
Marine Geology 

Subsidence 

e Structural Geology 
Tectonics 

Subsurface Fiow 

f Hydraulics 

Flow Types - Natural Water 


See Meteorology 

Supersonic Flight 

See Aeronautics and Aerodynamics 
Aircraft Flights 

Support Structures 

See Mechanics of Structures 

Surface Flow 

See Hydraulics 

Flow Types - Natural Water 

Surface Water 

See Water Types 

Surface Waves 

See Geophysics 
Seismology 

Surveying 

See Transportation Engineering 
Basic Studi 


Subsurface Stratigraphy 


MASSES • ALASKA AND OHIO ...9.0060 


BEACHES AND GROUND WATER OF CAFE SABI-E, 
FLORIDA, DURING EXTREME DROUGHT ...2.0014 

FIRE WEATHER & BEHAVIOR OF THE LITTLE SIOUX 
FIRE • MINNESOTA ...5.0016 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) . 6.0067 
NATURAL CHARACTERISTICS OF COLUMBIA COUNTY. 
NEW YORK STATE ..6.0333 

SUBSIDENCE INVESTIGATIONS ON ORGANIC SOILS 
...10.0028 

Swelling > Shrinking 

See Soil Science and Mechanics 
Physical Properties 

Synoptic Weather Observations 

See Meteorology 

Synthetic Hydrology 

See Techniques and Instrumentation 

Sy.stems Analysis 

See Information Systems Research 
Economic Theory 

See Techniques and Instrumentation 

Talus - Scree 

See Geoinorphology 
Mass Wasting 

Taxes 

See Economics 

fncome Analysis 

Technique Development 

See Techniques and Instrumentation 

Techniques and Instrumentation 


Bioi.ogical Oxygen Demand Test 
ANALYTICAL PHYSICAL MODEL ...8.0126 


BoRF.MOi.K Logging 

CRUSTAL DEFORMATION RELEASE. FAILURE AND 
TILTS IN ALASKA . 3.0070 

ENGINEERING SEISMOLOGY - CALIFORNIA ...3.01 18 

THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIOOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN ...3.0243 

AGE. GEOMETRY. AND STRESS FIELDS OF FOUR 
MAJOR FAULTS OF THE CALIFORNIA TRANSVERSE 
RANGES BY EVALUATION OF WELL DATA . 3.0264 

MOUNTAIN SOILS. FRONT RANGE URBAN CORRIDOR 
...9.0045 

ROCK MECHANICS .STUDY OF SHORTWALL MINING • 
KENTUCKY ..10.0007 

LAND-SURFACE SUBSIDENCE, TEXAS CITY AND 
SEABROOK AREAS, TEXAS .10.0012 

MASS PROPERTIES OF OIL FIELD ROCKS - CALIFORNIA 
...10.0015 

SATELLITE VOLCANO SURVEILLANCE. • ALASKA. 
HAWAII AND WASHINGTON ...14.0002 


Chemical Analysis 

THE EFFECT OF GEOLOGIC STRUCTURE ON THI- OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN .3.0243 

FIRE SURVEILLANCE SYSTEMS FOR THE DETECIION 
AND MAPPING OF FIRES ...5.0046 

TRACER STUDIES IN THE NATIONAL HAIL RESEARCH 
EXPERIMENT (NHRE) ..7.0017 

CON'HNUING QUANTITATIVE GROUND-WATER STU- 
DIES IN THE HOUSTON DISTRICT 10.0013 

HAWAIIAN VOLCANO OBSERVATORY .14.0004 


CoMPUTEii Methods 

FIRE MANAGEMENT SY.STEMS ...5.0007 
RUNOFF SIMULATION . 6.0156 

GRAPHICAL DISPLAY OF HURRICANE FORECASTS 
..8.0090 

COMPUTER SIMULATION OF SEVERE STORM OBSER- 
VATIONS WITH DOPPLER RADARS ...12.0041 
LONG-PERIOD WAVES AND SURGES ,13.0019 
CONSOLIDATED SYSTEMS OF EMERGENCY SERVICES - 
NEBRASKA (PROJECT 20/20) ...16.0014 
DESIGN TO ESTABLISH A FEASIBLE PLAN FOR EMER- 


MONTEREY BAY • CALIFORNIA - 3.0116 

ENGINEERING GEOLOGY • ILLINOIS .9.001 1 

ROCK MECHANICS STUDY OF SHORTWALL MINING - 
KENTUCKY . .10.0007 

LAND-SURFACE SUBSIDENCE, BAYTOWN AREA. TEXAS 
. 10.0011 

MASS PROPERTIES OF OIL FIELD ROCKS • CALIFORNIA 
.10.0015 

LAND-SUBSIDENCE STUDIES IN CALIFORNIA • TO 
STUDY THE EXTENT. MAGNITUDE R ...10.0018 

Data AcouismoN 

DAMAGE SURVEY. SAN FERNANDO EARTHQUAKE OF 
FEBRUARY 9, 1971 . 3.0017 

NATIONAL INFORMATION SERVICE FOR EARTHQUAKE 
ENGINEERING, SAN FERNANDO DATA PROCESSING 
,3.0042 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER . 3.0100 

PALO ALTO. SAN MATEO, AND MONTARA MOUNTAIN 
7.1/2MINUTE QUADRANGLES AND VICINITY. 
CALIFORNIA , 3.0121 

AUTOMATIC MICROEARTHOUAKE PROCESSING • 
CALIFORNIA ...3.0129 

ALEUTIAN SEISMIC PROGRAM SEISMOLOOICAL BUL- 
LETIN, MARCH 1972 . ,3.0223 

ALEUTIAN SEISMIC PROGRAM • SEISMOLOOICAL BUL- 
LETIN. MARCH 1971 .3.0224 

THE EFFECT OF GEOLOGIC STRUCTURE ON THF. OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLICOCENE DEPOSITS OF THE GULF COASTAL 
PLAIN .3.0243 

SEISMICITY STUDIES OF THE CENTRAL APPALACHIAN 
REGION ...3.0277 

ELEMENTS OF THE WATER RESOURCES SITU.ATION IN 
ALABAMA .. 6.0035 

EFFECTS OF URBAN DEVELOPMENT AND WATER USE 
ON THE SANTA ANA RIVER. CALIFORNIA . 6.0039 

FLOODS FROM SMALL DRAINAGE AREAS IN CALIFOR- 
NIA .6.0043 

SOUTH COASTAL BASIN PRECIPITATION FREQUENCY - 
A REGIONAL ANALYSIS OF DEPTH-DURATION 
FREQUENCY OF SHORT-DURATION PRECIPITATION 
IN CALIFORNIA ...6.0044 

FLOOD FREQUENCY IN URBAN AREAS. COLORADO 
...6.0048 

INFLOW HYDROGRAPH STUDY - WYOMING . 6.0060 

COLLECTION AND ANALYSIS OF STREAM FLOW AND 
RELATED HYDRAULIC DATA FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS ■ IOWA . 6.0064 

INVESTIGATION AND ANALYSIS OF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO ...6.0129 

AN EVALUATION OF URBAN FLOOD PLAINS .. .6X1132 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM 
NORTH CAROLINA ...6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR, 

NriPTH r ADm IMA iinilA 


COMPREHENSIVE. PLAN, CITY OF HAMILTON, TEXAS 
..6.0148 

DEVELOPMENT OF AERIAL MEASUREMENT 
TECMNIOUCS .6.0165 

PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA ...6.0168 

FLOOD FREQUENCY IN URBAN AREA.S ■ COLORADO 
...6.0187 

HYDROLOGY OF SMALL WATERSHEDS ...6.0190 
LAKE HYDROLOGY ...6.0207 
HYDROLOGY OF OUTSTANDING FLOODS ...6.0211 
INVESTIGATION AND ANALYSIS OF FLOOD HYDRO- 
GRAPHS FROM SMALL DRAINAGE BASINS IN SOUTH 
DAKOTA -. 6.0219 

HYDROLOGIC RELATIONS IN HAWAII ...6.0247 
FLOOD FREQUENCY STUDY ILLINOIS . 6.0256 
THE EFFECT OF URBANIZATION ON HYDROLOGY OF 
WATERSHEDS - INDIANA ...6.0270 
FLOOD PROFILES AND FLOOD-PLAIN INFORMATION 
FOR UNIVERSITY BRANCH, DRY RUN CREEK. CEDAR 
FALI.S. IOWA ...6,0277 

FLOOD PROFILES AND FLOOD PLAIN INFORMATION. 
CEDAR RAPIDS. IOWA ...6.0279 

DATA AND management NEEDS FOR WATER RE- 
LATED LAND AREAS • MAINE ...6.0288 
CLIMATES OF THE STATT:.S - CLIMATE OF NEW YORK 
.6.0289 

CITY OF JACKSON, MISSISSIPPI. WATER RESOURCES 
STUDY .6.0310 

HYDROLOGY OF STREAMS IN ST'. LOUIS 
METROPOLIT AN AREA .6.0317 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON. north CAROLINA ...6.0343 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
STREAMS • NORT H DAKOT A ...6,0344 

APPLICATION OF COST-EFFECTIVENESS TO THE 
DESIGN OF A l-LOOD PLAIN ...6.0346 
APPRAISAL OF THE WATER AND RELATED LAND 
RESOURCES OF OKLAHOMA ...6.0351 

SOCIOLOGICAL IMPACT OF A FLOOD-CONTROL RESER- 
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DESIGN AND IMPLEMENT A TRANSIT SYSTEM FOL- 
LOWING A NATURAL DISASTER ...16,0034 

CLIMATOLOGICAL ASSESSMENT OF URBAN EFJ-ECTS 
ON PRECIPITATION • PART I ...16.0082 


Housing 

SAN GORGONIO PASS, CALIFORNIA GENERAL PLAN 
TECHNICAL REPORT ...6.0042 

DEBRIS CLEARING TIMES AFFECTING CRITICAL SUR- 
VIVAL ACi rONS ...16,0026 

Housing Demand 

A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY, 
ILLINOIS ...16.0081 

Housing Location 

THE FLOOD PLAIN AS A RESIDENTIAL CHOICE - RE- 
SIDENT ATTITUDES AND PERCEPTIONS AND THEIR 
IMPLICATIONS TO l-LOOD PLAIN MANAGEMENT 
POLICY ...6.0239 

Housing Rehabilitation 

A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY. 
ILLINOIS ...6.0260 
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Land Use 

URBAN GROWlH. RUNOFF. EXTERNALITIES. AND IN- 
COME DISTRIBUTION EFFECTS IN RALSTON CREEK 

watersheds 6.0018 

PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA 6.0168 

URBAN HYDROLOGY OF POWAY VALLEY, CALIFOR- 
NIA - 6.0169 

GLENDORA. CALIFORNIA, GENERAL PLAN 1990 
6.0170 

DENVER METROPOLITAN AREA, COLORADO ...6.0184 
HAMILTON 2 DEGREE 6.0188 

IMPLICATIONS OF ZONING AS AN URBAN WATER 
MANAGEMENT MEASURE • GEORGIA . 6.023? 

THE HUMAN ECOLOGICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER. IOWA 
.6.0273 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA, KAN.SAS . 6.0281 
COMPREHENSIVE PLAN • REPORT C. IMPLFMF.NTA- 
TION • VILLAGE OF EAST AURORA. N.Y.. TOWN OF 
AURORA. N Y. ..6.0332 
URBAN RUNOFF ...6.0339 

GEOLOGY OF THE POINT BONITA QUADRANGLE. 
CALIFORNIA . 9.0032 

DENVER URBAN CORRIDOR STUDIES • COLORADO 

.10.0020 

URBAN GEOLOGY PLAN FOR CALIFORNIA • THE NA- 
TURE, MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (AB8REV) .16.0038 
PROGRAM DES10N I971 • SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16.0075 


Public Works 

REPORT INTO SELECTED AREAS OF ECONOMIC IM- 
PACT OF THE CALIFORNIA EARTHQUAKE FOR THE 
OFFICE OF EMERGENCY PREPAREDNESS (ABBREV) 
...3.0022 

SAN GORGONIO PASS. CALIFORNIA GENERAL PLAN 
TECHNICAL REPORT . 6.0042 

HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIO CYPRESS) ...6.0067 

FLOOD HYDROLOGY AND URBAN WATER RESOURCES 
OF THE ISLAND OF OAHU, HAWAII .6.0077 

PROTECTION OF NARRAGANSETT BAY FROM HUR- 
RICANE SURGES ...6.0119 

PLAN FORMULATION AND EVALUATION IN MULTIPLE 
PURPOSE WATER RESOURCE PROJECT - A 
FRAMEWORK FOR REGIONAL PLANNING (ABDREV) 
.6.0175 


A COMPREHENSIVE PLAN FOR STEPHENSON COUNTY. 
ILLINOIS 6.0260 

Social Environment 

THE UNPREDICTABLE DISASTER IN A METROI’OLIS • 
PUBLIC RESPONSE TO THE LOS ANGELES 
earthquake or FEBRUARY. 1971 ...3.0074 

DEBRIS CLEARING TIMES AFFECTING CRITICAl- SUR- 
VIVAL ACTIONS ...16,0026 

ORGANIZATIONAL RESPONSES TO MAJOR COMMUNI- 
TY CRISES 16.0100 

Urran Govrrnmln r 

EVALUATION OF POLICY-RELAT ED RESEARCH IN THE 
FIELD OF MUNICIPAL SYSTEMS, OPERATIONS, AND 
SERVICES - EMERGENCY MEDICAL SERVICES 
.. 16.0022 

PUBLIC SAFTETY SUBSYSTEM - VOLUME. I • ANALYSIS 
OVERVIEW .16.0050 

THE CHARLOTTE CONSORTIUM TASK 1 REPORT 
VOLUME IIA • ANALYSIS OF MUNICIPAL ACTIVIT IES • 
PUBLIC SAFETY SUBSY.STEM .,.16.0096 

THE WICHITA FALLS CON.SORTIUM PHASE I REPORT 
VOLUME III • ANALYSIS OF MUNICIPAL ACTTVITIES- 
SECTION IV • PUBLIC SAFETY SUBSYSTEM ...16.0103 


UiuiAN Industry 

A COMPREHENSIVE PLAN FOR STEPHEN.SON COUNTY. 
ILLINOIS ...6.0260 


UunAN Pl.ANNINCl 

MONTEREY-POINT RI-YES (EAUTHQUAKE) - CALIFOR- 
NIA ...3.0120 

THE SEISMIC SAFETY S TUDY FOR T HE GENERAL PLAN 
.3.0149 

SEISMIC DESIGN DECISION ANALYSIS I'OR EASTERN 
METROPOLIT AN AREAS ...3.0229 

LARGE SCALF- INTEGRATION IN URBAN PLANNING 
WITH APPLICATIONS TO TALL BUILDING PLANNING 
IN REGIONS SUBJECTED TO NATURAL HAZARDS 
.3.0257 

MODEL CITIES ONE • URBAN RENEWAL PROJECT, 
READING. PENNSYLVANIA ...6.0025 

PENN-SUSOUEHANNA URBAN RENEWAL PROJECT. 
HARRISBURG, PENNSYLVANIA, HUD PROJECT NO R- 
634C ...6.0026 

DOWNTOWN URBAN RENEWAL PROJECT, WILKES- 
BARRE, PENNSYLVANIA ...6.0028 
KINGSTON DISASTER URBAN RENEWAL PROJECT. 
BOROUGH OF KINGSTON. LUZERNE COUNTY. 
PENNSYLVANIA. HUD PROJECT NO. R-6I5C ...6.0029 
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COMPREHENSIVE PLAN, CITY OF HAMILTON. TEXAS 
.. .6.0148 

NORTH RICHMOND • SAN PABLO BAY AREA STUDY - 
CALIFORNIA ...6.0178 

COMPREHENSIVE PLAN • REPORT C. IMPLEMENTA- 
TION • VILLAGE OF EAST AURORA. N.Y . TOWN OF 
AURORA. N.Y. ...6.0332 

WATER FOR TEXAS • URBAN WATER RESOURCES 
PLANNING AND MANAGEMENT • THE PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN- 
TONIO (ADBREV) . 6.0379 

PALACIOS COMPREHENSIVE PLAN - PHASE 2 - SUMMA- 
RY REPORT ...6.0385 

DENVER URBAN CORRIDOR STUDIES • COf.ORADO 

... 10.0020 

XENIA REBUILDS ...12.0006 

PLAN FOR AN IMPROVED COMMUNICATIONS SYSTEM 
SERVING THE EMERGENCY SERVICE DEPARTMENTS 
OF THE CITY OF LOS ANGELES (ADBREV) . ,16.0036 

URBAN GEOLOGY PLAN FOR CALIFORNIA - THE NA- 
TURE. MAGNITUDE. & COSTS OF CEOLOaK.* 
HAZARDS & RECOMMENDATIONS FOR THF.IR 
MITIGATION (ADBREV) . .16.0038 

PUBLIC SAFETY SUBSYSTEM • CONCEPTUALIZATION 
TASK COMPLETION REPORT ...16.0051 

ENVIRONMENTAL PLANNING AND GEOLOGY - 
PROCF.EDINOS OF THE SYMPOSIUM ON ENGINEER- 
JNO GEOLOGY IN THE URBAN ENVIRONMENT 
.16.0054 

EMERGENCY OPERATIONS CONTINGENCY PLANNING • 
NEW ORLEANS. LOUISIANA ...16.0059 

PROGRAM DESIGN. 1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
. .16.0075 

THE CHARL01TH CONSORTIUM TASK I REPORT - 
VOLUME HA ■ ANALYSIS OF MUNICIPAL ACTIVITIES • 

PUBLIC Safety subsystem ...i6.ooy6 

THE WICHITA FALLS CONSOIVIIUM PHASE I REPORT • 
VOLUME III - ANALYSIS OF MUNICIPAL ACTIVITIES • 
SECTION IV - PUBLIC SAFETY SUBSYSTEM 16.0103 


Uruan RknlwaI. 

LOCK HAVEN URBAN RENEWAL PROJECF. LOCK 
HAVEN. PENNSYLVANIA . 6.0024 

MODEL CITIES ONE • URBAN RENEWAI. PROJECT. 

READING, PENNSYLVANIA ...6.0025 
PENN-SUSOUEHANNA URBAN RENEWAL PROJECT. 
HARRISBURG. PENNSYLVANIA. HUD PROJECT NO. R- 
634C ...6.0026 

MILTON SOUTH. MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER. URUAN RENEWAL PROJECTS. 
PENNSYLVANIA ...6.0027 

DOWNTOWN URBAN RENEWAL PROJECT, WILKES- 
BARRE. PENNSYLVANIA ...6.0028 
KINGSTON DISASTER URBAN RENEWAL PROJECT, 
BOROUGH OF KINGSTON, l.UZERNE COUNTY. 
PENNSYLVANIA, HUD PROJECT NO R-615C ...6.0029 
A COMPREHENSIVE PLAN FOR S'l EI’HENSON COUNTY. 


Uroan SrRvicr.s 

URBAN GEOLOGY ■ PLAN FOR CALIFORNIA ■ THE NA- 
TURE. MAGNITUDE. AND COSTS OF GEOLOGIC 
HAZARDS AND RECOMMENDATIONS FOR THEIR 
MTnOATION (ABBREV) ...3.0011 

COMPREHENSIVE PLAN - REPORT C. IMPLEMf-NTA- 
TION - VILLAGE OF EAST AURORA, N.Y , TOWN OF 
AURORA, N Y. . 6.0332 

PLAN FOR AN IMPROVED COMMUNICATIONS SYSTEM 
SERVING THE EMERGENCY SERVICE DEPARTMENTS 
OF THE CITY OF LOS ANGELES (ABBREV) .16.0036 

PUBLIC SAFETY SUBSYSTEM • CONCRPl UALIZATION 
TASK COMPLETION REPORT ..16.0051 

IHE POLICE DEPARTMENT IN NATURAL DISASTER 
OPERATIONS .16.0097 

ORGANIZATIONAL RESPONSES TO MAJOR COMMUNI- 
TY CRISES 16.0100 


UhhaN TKANSrOKTATIO.V 

COMPREHENSIVE PLAN • REPORT C. IMPLEMENTA- 
TION • VILLAGE OF EAST AURORA, N Y.. TOWN OF 
AURORA, N.Y. .. 6.0332 

MYRTLE BEACH, SC. • COMPREHENSIVE DEVELOP- 
MENT PLAN 6.0363 


Urdanization 

STUDIES IN CONNECTION WITH HYDROLOGIC AND RE- 
l.ATED PHYSICAL PROCESSES IN THE OLYMPUS 
COVE AREA Ol- SALT LAKE COUNTY ...6.0031 

EFFECrS OF URBAN DEVELOI’MENT AND WATER USE 
ON THE SANTA ANA RIVER. CALIFORNIA .. 6.00.39 

DRAINAGE AND FLOOD CONTROL BACKGROUND AND 
POLICY STUDY • SAN DIEGO ...6.0046 

MYDROLCXJIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) ...6.0067 

EFFECTS OF* URBANIZATION ON FLOODS AT WINS TON- 
.SALEM. NORTH CAROLINA ...6.0134 

EFFECTS OF' URBANIZATION ON FLOODS A1 DURHAM. 
NORTH CAROLINA .6.0135 

THE IMPACT OP URBANIZATION ON WATER YIELD, 
FLOOD PEAK, SEDIMENT YIELD. AND WATER QUALI- 
TY IN THE BERKELEY HILLS, CALIFORNIA ...6.0166 

PERRIS VALLEY URBAN HYDROLOGY STUDY, 
CALIFORNIA . 6.0168 

URUAN HYDROLOGY OF POWAY VALl.EY, CALIFOR- 
NIA ...6.0169 

ATLANTA METRO|>OLITAN AREA URBAN FLOOD RU- 
NOFF CHARACT ERISTICS - GEORGIA ...6.0244 

SPECIAL FLOOD-DATA COLLECTION - HAWAII ...6.0251 

NATURAL CAPABILI TIES - THE MHENDS CREEK SERIES. 
MACON COUNTY, ILLINOIS .. .6.0258 

THE EFFECT OF URBANIZATION ON HYDROLOGY OI- 
WATERSHEDS - INDIANA ...6.0270 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 


Coniro! Devices 


EFI-ECTS OF (/RUANIZATION ON FLOODS IN CHAR- 
l-OnF. NORTH CAROLINA 6.0342 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON. NORTH CAROLINA 6.0343 

URBAN HYDROLOGY STUDIFS OF Sh'LECTED AREAS IN 
TEXAS • DALLAS, AUSTIN 6.U373 

EFFECTS OF URBANIZATION O.N FLOODS IN THE DAL- 
LAS. TEXAS METROPOLITAN AREA . 5.0374 

EFFECTS OF URBANIZATION ON FLOODS IN THE 
HOUSTON. TEXAS .METROPOI.ITAN AREA ...6.0376 

OSO CREEK TECHNICAL ASSISTANCE STUDY - 
preliminary S'lUDY ON THE PROBLEMS AND OP- 
PORT UMTIFiS FOR DEVELOP.MENT OF OSO CREEK 
AND OSO DAY 6.0JR0 

URBAN HYDROLOGY STUDY. SAN ANTONIO TEXAS 
. 6.0389 

URBAN HYDROLOGY OF STREAMS IN FAIRFAX COUN- 
TY 6.0400 

DENVER URBAN CORRIDOR STUDIES - COLORADO 
. 10.0020 


Vane Test 

See Soil Science and Mechanics 
Techniques and Insinoneniotion 


Vibration 


See Techniques and Jnsiru/nenUilion 
Measurements & Measuring 


Void Rutio and Porosity 

See Soil Science and Mechanics 
Physical Properties 


Volcanic Eruptions 


Urban Runoff 


See Vokanks 


See Water Runoff 


Volcanic Rocks 


Urban Services 


See Igneous Rocks 


See Urban Research 


Urban Transportation 

See Urban Research 


Urbanization 


See Urban Research 


User Surveys 


j'fe’ Water Resources Management 


Utilities 


See Buildings & Land Development 
Building Classification 


Volcanic Stratigraphy 


See Stratigraphy 


Volcanics 

Pillow Lava 

°cX°o'RN?r,..™0032'’°™‘' 


Volcanic Eruptions 


tore, Magnitude, and costs of geoi 
recommendations for 

mitigation (ABBREV) ...3,oon 
Hawaiian volcano observatory ...3.0057 






snake river plain, part 
IDAHO ...3.0181 


E - NORTH CENTRAL 


5-232 



,14.0001 

SEISMIC SURVEILLANCE OF AUGUSTINE REDOUBT 
and SPUrtU VOLCANOES. COOK INLET. ALASKA 
.14.0005 

VOLCANIC HAZARDS, ISLAND OF HAWAII ...14.0010 

eastern snake river plain region investiga- 
tions • IDAHO ...14.0011 

URDAN GEOLOGY PLAN FOR CALIFORNIA - IIIR NA- 
TURE. MAGNirUDI-;, & COSTS OF <5F.OLOGIC 

hazards & recommf:ndations for their 

MITIGATION (AIMIREV) ...16.0038 


Voi.CAN(JF.S 

SEISMICITY INVESTIGATIONS IN THE CASCADE MOUN- 
TAINS AND VICINITY, OREGON. I MAY 1960 - 30 
APRIL 1970 ...3,0266 

SATELI.ITF. VOLCANO SURVEILLANCE • ALASKA. 
HAWAII AND WASHINGTON .14.0002 

GEODI.METFR STUDII-S OF CASCADE VOLCANOES - 
WASHINO I ON, ORI-CiON AND CALIFORNIA .14.0006 

VOLCANIC HAZARDS IN THE CASCADE RANGE - 
CALIFORNIA AND WASHINGTON .14.0007 

THERMAL SUR VF:ILLANCH OF VOLCANOES - REMOTE 
SENSING OF LONG VALLEY IN GEOTHERMAL PRO- 
GRAM . WASIIINGION. OREGON AND CALIFORNIA 
...U.UOOfl 

THERMAL SURVEII.LANCB OF* ACIIVE VOLCANOES 
.. 14.0009 

REGIONAL VOLCANOLOGY - WESTERN UNITED 
STATES INCLUDING ALASKA AND HAWAII ...14.0014 

RAINWATER CONTAMINATION UY VOLCANIC 
VOLATILES FROM KILAUEA VOLCANO. HAWAII 
IPHA.SE l> , .14.0015 

SEISMIC ACTIVITY Ol- THE CASCADE VOLCANOES 
...14.0016 


VolcflIlOCS 

Sec Gcochcniisiry 
Sec Structural Geology 
Tectonic features 
Sec yolcatiics 


Vorlicity 

See Meteorology 


Walls 


See BuiUliiigs A Land Development 
Components and Equipment 


Warning Systems 

See Also Electronic Systems 

SEARCH AND RESCUE COMMUNICATION-GLOHAI. 
RESCUE ALARM NET (GRAN) .16.0010 

IMPROVED OUTDOOR ALERTING AND WARNING 
...16.0039 

A DIGITAL SIMULATION OF MESSAGE TRAFFIC FOR 
NATURAL DISASTER WARNING COMMUNICATIONS 
SATELLITE ...16.0047 

DISASTER WARNING SATELLITE STUDY .16.0048 

THE WARNING SYSTEM IN DISASTER SITUATIONS • A 
SELECTIVE ANALYSIS . .16.0099 

Washout • Scavenging 

See Air PoUmion 

Mefeorohgical Aspects 


Waste Type 

See Solid Waste Monagemeni 


Wa.sfe Water Treatmcnt/Dlsposal 

Do.mfstic Wastf.s 

URDAN SYSTEMS - WATERWORKS. SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (AB- 
BREV) 6.0308 


Industrial Wastes 

EARTHQUAKE RESPONSE: OF AXISYMMETKIC TOWER 
STRUCTURES SURROUNDED BY WATER ...3.0034 


Sewage System 

INTTIAL WATER. SEWERAGE AND FLOOD ...6.0047 
COMPREHENSIVE PLAN ■ REPORT C. IMPLEMENTA- 
TION - VILLAGE OF EAST AURORA. N.Y,. TOWN OF 
AURORA. N.Y. ...6.0332 

URBAN HYDROLOGY STUDY - SAN ANTONIO, TEXAS 
..6.0377 

Combined Sewers 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS ...6.0112 
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HYDROLOGY OF STREAMS IN ST LOUIS 
METROPOLITAN AREA 6.0317 

Regional Sysietm 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
conservation . 6.0051 

RECOMMENDED REGIONAL PLAN FOR SEWERAGE. 
WATER SUPPLY AND STOR.M DRAINAGE • CONNEC- 
TICUT - 6.0192 

URBAN SYSTEMS WATERWORKS. SANITARY 

SENVERACiE. SOLID WASTE MANAGE.MENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (AB- 
BREV) . 6.0308 

Septic ?ciiil;s 

ENVIRONMENTAL GEOLOGY OF SELF.C'TED PARTS OF 
NORTHWESTF.RN VERMONT .15.0038 

Sewage TreuiHieHJ 

FLOOD FREQUENCY AND HIGH-FLOW STUDIES . .6.0023 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
conservation 6.0051 

Storage and Retention 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION . .6.0051 

Siortn Sewers 

HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
.2.0007 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS ...6.0112 

PROTECTION OF NARRAGANSETT BAY FROM HUR- 
RICANE SURGES . 6.01 19 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM, NORTH CAROLINA ...6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHA.M, 
NORTH CAROLINA .. 6.0135 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR. 
NORTH CAROLINA ...6.0136 

FLOOD FREQUENCY IN URBAN AREAS - COLORADO 
.6.0187 

RECOMMENDED REGIONAL PLAN FOR SEWERAGE. 
WATER SUPPLY AND STORM DRAINAGE - CONNEC- 
TICUT .6.0192 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU- 
NOFF CHARACTERISTICS • GEORGIA ...6.0244 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA ...6.0282 

URBAN SYSTEMS - STORM DRAINAGE & FLOOD PLAIN 
MANAGEMENT. SANITARY SEWERAGE, SOLID 
WASTE MANAGEMENT (A8BREV) . 6.0307 


LIU I I * n . 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON. NORTH CAROLINA ...6.0343 

Waste Water Disi>osai. 

EARTHQUAKE RESPONSE OF AXISYMMETRIC I'OWER 
STRUCTURES SURROUNDED BY WATER ...3.0034 

EASTERN SNAKE RIVER PLAIN REGION INVESTIGA 
TIONS • IDAHO .3.0179 

PROGRAM DF.SlON-1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
...16.0075 

Waste Water Treatment 

DETERMINATION OF DFCISION MAKING PROCESSES IN 
WATER UESOURCn PLANNING AND DEVELOPMENT - 
THE CONNECTICUT RIVER BASIN , 6.0292 

URBAN SYSTEMS - WATERWORKS. SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, .STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (AO- 
BRF.V) , 5.0308 


Water Allocution 


Sec Water Supply 


Water lUidgel 

See Water Supply 


Water Circulation 


GENERAL PLAN REPORT, I.AKE RED BLUI F AREA, 
CALIFORNIA. 1971 ...6.0179 

PROGRAM DESIGN- 1971 - SAN FRANCISCO BAY REGION 
ENVIRONMENT AND RESOURCES PLANNING STUDY 
. 6.0221 

TEXAS COAST HURRICANE SURGE MODEL STUDIES 
.8.0013 

MICRO AND MESOSCALE GEOPHYSICAL FLUID 
DYNAMICS .,,8.0120 
SAN FRANCISCO BAY ...15.0013 

Water Content 

See Soil Science and Mechanics 
Physical Properties 




Water Content Test 

5ce Soil Science and Mechanics 

Techniques and Instrumentation 


Water Currents 


INVKSrtGATION OF SCOUR AT BRIDGES IN ALASKA 

. 6.0212 

PROTECTION OF NARRAGANSETT BAY FROM HUR- 
RICANE SURGES .8.0047 
ANALYTICAL PHYSICAL MODEL ...8.0126 
TRANS-ALASKA PIPELINE - SUPPLEMENTAL EXHIBITS 
AND TESTIMONY - VOLUME V ...13.0006 
LONG-PERIOD WAVES AND SURGES ...13.0019 
SHORE EROSION STUDY OF ERIE COUNTY. OHIO 
...15.0030 

SHORE EROSION STUDY OF LAKE COUNTY. OHIO 
...15.0031 


Water Cycle 

FIRE ON A FOREST SOU. .5.0047 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
...6.0074 


Water Demand 


See Water Resources Management 


Water Deposited Clastlcs 

See Sedirnentology 

Sedimentary Racks 


Water Drawdown 


FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSIREAM TO 
WOSTHOPE, NORTH DAKOTA ...6.0062 

INVESTIGATION OF RED RIVER VALLEY GEOLOGY - 
EFFECTS ON STRUCTURE DESIGN AND PER- 
FORMANCE .9.0018 


Water Infiltration 

INFLOW HYDROGRAPH STUDY - WYOMING ...6.0060 

FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSTREAM TO 


LAKE HYDROLOGY ...6.0207 

OEOHYDROLOGIC CONDITIONS AND FLOOD POTEN- 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUNTY, H.ORIDA 6.0230 

SPACE-TIME VARIATIONS IN HIGH INTENSITY RAIN- 
FALL ON THE WINDWARD COAST OF THE ISLAND OF 
HAWAII (PHASE III) ...6.0246 

PREDICTION OF THE MAGNITUDES AND FREQUENCIES 
OF FLOODS IN MICHIGAN ...6.0299 

STUDY OF FLOOD HYDROGRAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING ...6.0415 

MOUNTAIN SOIliJ. FRONT RANGE URBAN CORRIDOR 
...9.0045 


Water Law 


See Law cS Water 


Water Level Fluctuation 


STRUCTURAL MODEL TESTS OF EARTHQUAKE EF- 
FECrS (ES 047) ...3.0065 

COLLECTION AND ANALYSIS OK S'lREAM FLOW AND 
RELATED HYDRAULIC DA'I’A FOR DESIGN OF 
HIGHWAY BRIDGES AND CULVERTS - IOWA ...6.0064 

RESPONSE OF WATER LEVELS TO FLOOD CONTROL 
OPERATIONS IN SOUTHEASTERN i'LORIDA .6.0068 

HYDROLOGIC BASE FOR WATER MANAGEMENT. DADE 
COUNTY. FLORIDA ...6.0069 

NUTWOOD WATERSHED. ILLINOIS ,6.0199 

LAKE HYDROLOGY . 6.0207 

INVESTIOA TJON OF ERXS-A IMAGES FOR APPLICATION 
TO THEMATIC MAPPING. MISSISSIPPI RIVER ...6.0209 

GKOHYDROl.OGIC CONDIIIONS AND FLOOD POIF.N- 
TIALS IN the: sink AREAS OF SOUTH WESTERN 
SEMINOLE COUN TY, FLORIDA .6.02.30 

HYDROGRAPH MODEL STUDIES OF THE HILL- 
SBOROUGH. ALAFIA, AND ANCLOTE RIVER BASINS. 
FLORIDA .. 6.0234 

HYDROLOGIC MODELS OF THE GREAT LAKES . 6.0267 

THE HUMAN ECOLOGICAL IMPACT OF STRUCTURAL 
FLOOD CONTROL ON THE IOWA RIVER, IOWA 
. .6.0273 

FLOOD PROFILES OF IOWA STREAMS .. 6.0274 

STREAMFLOW SIMULATION AND FLOOD PROFILE 
DETERMINATION IN OHIO - A PILOT STUDY ...6.0348 

THE EFFECT OF GROUND WATER CONDITIONS ON 
LOCAL FLOODING IN THE KINGS'TON AREA. 
PENNSYLVANIA .6.0357 

SURVEY OF LAKE FI.OODINO FROM ERTS-1 - LAKE 
CHAMPLAIN ...6.0393 

HYDROLCXjIC EFFECTS OF A SMALL RESERVOIR ON 
THE WATER SYSTEM OF NEDERLO CREEK. WISCON- 
SIN ...6.0408 

COASTAI. STORM DAMAGE WITH SPECIAL REFERENCE 
TO THP nPT MAPVA RPrUON HP HPT AWARP MARY. 


CONlINVlNCi Ol'ANllTAnvr. GROUNDAVATl-.R STU- 
Dll S IN TMI^ HOLSTON DISTRICI lO.UdU 
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INITIAL RESULTS FROM THE UPPER WAIIASH SIMULA- 
TION MODEL . .6.00H8 

SYNTHESIZING A PROCEDURE FOR FORMULATING 
URBAN FLOOD CONTROL PROGRAMS ...6,0238 
STREA.VIFLOW VARIABILITY • ILLINOIS .6.0263 
OPSET - PROGRAM FOR COMPUTERIZED SELECTION 
OF watershed PARAMETER VALUES FOR THE 
STANFORD WATERSHED MODEL .6.0285 

WATER RESOURCES OF THE RED RIVER OF THE 
NORTH DRAINAGE BASIN IN MINNESOTA . 6.0303 
PUTNAM COUNTY OFFICIAL MAP - PROPOSALS FOR 
REVISION AND EXPANSION .6.0330 
hydrologic EFFECTS OF A SMALL RESERVOIR ON 

THE Water system or' nederlo creek, Wiscon- 
sin ...6.0408 

effects of deforestation on the st auility of 
natural slopes - OREGON, WASHINGTON ...9,0051 


FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA- 
BLE BRUSHLANDS OF THE SOUTHWEST ..15.0002 


$Now\jELT Run-off 

A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS • REPORT 
ON FLCX^D CONTROL SUBPROJECT • IDAHO 6.0080 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS .6.01 12 

FORECASllNG RAINFALL AND SNOWMELT FLOODS ON 
UPPER MIDWESTERN WATERSHEDS 6.0113 

DEVELOPMENT OF AN OPERATIONS MODEL. FOR MON- 
TANA'S WATER RE.SOURCES, MIDDLE CREEK RESER- 
VOIR OPERATION ...6.0126 

DEVELOPMENT OF AN ALASKAN CONCEPTUAL 
WATERSHED MODEL ..6.0163 

HYDROLOGY OF SMALL WATERSHEDS 6.0190 

PREDICTION OF THE MAGNITUDES AND FREQUENCIES 
OF FLOODS IN MICHIGAN . 6.0299 

FLOODPLAIN MAPPING AND PLANNING FOR THE 50 
AND 100 YEAR INTERVAL FLOOD ZONES OF THE 
BITTERROOT VALLEY. MONTANA ...6.0321 

PHYSICAL EVALUATION OF CLOUD SEEDING 
TECHNIQUES FOR MODIFYING OROGRAPHIC SNOW- 
FALL • THE CASCADE PROJECT ...11.0007 


Storm Runoff 

HYDROLOGIC SYSTEMS MODELING AND SIMULATION 
...2.0007 

STUDIES IN CONNECTION WITH HYDROLOGIC AND RE- 
LATED Pin'SICAL PROCESSES IN THE OLl'MPUS 
COVE AREA OF SALT LAKF. COUNTY ...6.0031 

FLOOD-FREOUENCY SYNTHESIS FOR SMALL STREAMS 
- ALABAMA .6.0034 

EFFECTS OF URBAN DEVELOPMENT AND WATER USE 
ON THE SANTA ANA RIVER, CALIFORNIA ...6.0039 

FLOODS FROM SMALL DRAINAGE AREAS IN CALIFOR- 
NIA .6.0043 

SOUTH COASTAL BASIN PRECIPITATION FREQUENCY • 
A REGIONAL ANALYSIS OF DEPTH-DURATION 
FREQUENCY OF SHORT-DURATION PRECIPITATION 
IN CALIFORNIA ...6.0044 

FLOOD FREQUENCY IN URBAN AREAS. COLORADO 
...6.0048 

A STUDY OF THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND REGIONAL WATER 
CONSERVATION ...6.0051 

INFLOW HYDROORAPH STUDY - WYOMING ...6.0060 

FLOW REGULATION EFFECTS OF THE BURLINGTON 
RESERVOIR FROM THE DAM DOWNSTREAM TO 
WESTHOPE, NORTH DAKOTA ...6.0062 
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FLOOD FLOWS FROM SMALL DRAINAGE BASINS IN IL- 
LINOIS 6.0082 

FLOOD INVESTIGATIONS • FIIGHWAY COMMISSION • 
KANSAS 6.0091 

FLOOD FREQUENCY OF SMALL STREAMS IN LOUI- 
SIANA .6.0094 

FLOODS FROM SMALL DRAINAGE AREAS - MARYLAND 

6.0102 

FLOOD FLOW CHARACTERISTICS OF SMALL BASINS IN 
MASSACHUSETIS 6.0106 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL ARRAS 6.0112 

SPECIAL FLOOD REPORTS - MISSISSIPPI ...6.0115 

PROTECTION OF NARRAGANSETF BAY FROM HUR- 
RICANE SURGES ...6.0119 

PRELIMINARY STORM DRAINAGE AND FLOOD CON- 
TROL PLAN • UNION COUNTY, N.J ., 6.0127 

INVESTIGATION AND ANALYSIS OF FLOODS FOR 
SMALL DRAINAGE AREAS IN NEW MEXICO ...6.0129 

AN EVALUATION OF URBAN FLOOD PLAINS ...6.0132 

WATER RELATED ENVIRONMENTAL SERVICES ...6.0133 

EFFECTS OF URBANIZATION ON FI.OODS AT WINSTON- 
SALEM. NORTH CAROLINA ...6.0134 

EFFECTS OF URBANIZATION ON FLOODS AT DURHAM. 
NORTH CAROLINA ...6.013S 

EFFECTS OF URBANIZATION ON FLOODS AT LENOIR. 
NORTH CAROLINA .6.0136 

MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS. EF- 
FECTS OF DRAINAGE BASIN CHARACTERISTICS • 
NORTH DAKOTA ...6.0138 

INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALL WATERSHEDS IN OKLAHOMA .6.0140 

HYDROLOGIC INVESTIGATION OF SMALL DRAINAGE 
AREAS IN TEXAS ...6.0149 

RUNOFF SIMULATION ...6.0156 

FLOODWAY EVALUATIONS BEFORE & AFTER CHAN- 
NEL MODIFICATIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY. ALABAMA ..6.0161 

PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA ...6.0168 

URBAN HYDROLOGY OF POWAY VALLEY, CALIFOR- 
NIA ...6.0169 

CLOUD SEEDING POTENTIAL FOR TWELVE RIVER 
BASINS ...6.0171 

FLOODS FROM SMALL DRAINAGE AREAS - CALIFOR- 
NIA ...6.0176 

NORTH RICHMOND - SAN PABLO BAY AREA STUDY - 
CALIFORNIA ...6.0178 

FLOOD-FREQUENCY RELATIONSHIPS FOR SMALL 
DRAINAGE AREAS - VIRGINIA ...6.0180 


NUTWOOD watershed, ILLINOIS ...6.0199 
HYDROLOGIC STUDY 01- SMAl.L RURAL WATERSHEDS 
• INDIANA 6.0208 

FLOOD FREOUENCY OF ALABAMA STREAMS . 
ALABAMA ...6.0213 

FLOOD-FREQUENCY AND BASIN PARAMETER RELA- 
TIONSHIPS IN SMALL DRAINAGE AREAS ...6.0215 

WATER RESOURCES INVESTIGATIONS ...6.0216 
INVESTIGATION AND ANALYSIS OF FLOODS FROM 
SMALI. DRAINAGF. AREAS IN SOUTH CAROLINA 
. 6.0222 

MAGNITUDE AND I-REOUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6.0233 

HYDROGRAPM MODEL STUDIES OF IHH HILL- 
SBOROUGH. ALAFIA. AND ANCI.OIE RIVER BASINS, 
FLORIDA 6.0234 

THE EFFECTS OF LAND USE CHANGE ON THE 
HYDROLOGY OF AN URBAN WATERSHEl> ...6.0242 

A PROGRAM FOR MFJKOPOLITAN WATER MANAGI:- 
MENT . 6.0243 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU 
NOFF CHARACl ERISTICS - GEORGIA ...6.0244 
WATER RESOURCES OF MIDDLE GEORGIA ...6.0245 
SPACE-TIME variations in high IN'TI-NSITY RAIN- 
F.ALLON TH1-; WINDWARD COAST OF THE ISLAND OF 
HAWAII {PHASE III) ...6.0246 
HYDROLOGIC RELATIONS IN HAWAII ...6.0247 
RESEARCH INITIATION • A MULTIDIMENSIONAL 
STOCHASTIC MODEL lOR 1-LOOD PREDICTION 
.6.0259 

RUNOFF FROM SMALI. AGRICULTURAL AREAS IN IL- 
LINOIS ..6.0265 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 

■|HE EFFECT OF URBANIZATION ON HYDROl.OGY OF 
WATERSHEDS - INDIANA ...6.0270 
EFFECT OF URBANIZATION ON FLOOD RUNOIF - 
WICHITA AREA. KANSAS ...6.0281 

EFFECT OF URBANIZATION ON FLOOD RUNOIT • 
WICHITA AREA . 6.0282 

SMALL STREAMS FLOOD FREQUF.NCY IN MAINE 

.6.0287 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 

BASINS IN VERMONT ...6.0296 

FLOOD CHARACTERISTICS OF SMALL DRAINAGE 

BASINS IN RHODE ISLAND ...6.0297 
PREDICTION OF THE MAGNITUDES AND FREQUENCIES 
OF FLOODS IN MICHIGAN ...6.0299 

FLOOD FORECASTING IN THE UPPER MIDWEST - DATA 
ASSEMBLY AND PRELIMINARY ANALYSIS ...6.0301 

URBAN SYSTEMS - STORM DRAINAGE & FLOOD PLAIN 
MANAGEMENT. SANITARY SEWERAGE, SOLID 

WASTE MANAGEMENT (ABBREV) ...6.0307 
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UCVtLUriVIlirN I Kjr i out rvi'iL/ i rviLv/vi-i^'- • 

RELATIONSHIPS OF FLOODS ON SMALL STREAMS OF 
MISSOURI ...6.0316 

HYDROLOGY OF STREAMS IN ST. LOUIS 
.METROPOLITAN AREA ...6.0317 

HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS- 
SOURI .6.0319 

HYDROLOGY OF SUBURBAN AREAS - NEW JERSEY 
...6.0323 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR- 
LOTTE. NORTH CAROLINA ...6.03‘I2 

EFFECTS OF URBANIZATION ON FLOODS AT MORGAN- 
TON. NORTH CAROLINA ...6.0343 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
STREAMS - NORTH DAKOTA ...6.0344 

INVESTIGATION AND ANALYSIS OF FLOOD HYDRO- 
GRAPHS FROM SMALL. DRAINAGE BASINS IN SOUTH 
DAKOTA ...6.0366 

INVESTIGATION OF THE MAGNITUDE AND FREQUEN- 
CY OF FLOODS ON SMALL STREAMS IN TENNESSEE 
...6.0371 

URBAN HYDROLOGY STUDY - AUSTIN, TEXAS ...6.0372 

EFFECTS OF URBANIZATION ON FLOODS IN THE DAL- 
LAS, TEXAS METROPOLITAN AREA ...6.0374 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS ...6.0375 

EFFECTS OF URBANIZATION ON FLOODS IN THE 
HOUSTON. TEXAS METROPOLITAN AREA ...6.0376 

URBAN HYDROLOGY STUDY - SAN ANTONIO. TEXAS 
.6,0377 

WATER FOR TEXAS • URBAN WATER RESOURCES 
PLANNING AND MANAGEMENT • THE: PROCEEDINGS 
OF THE ANNUAL CONFERENCE HELD AT SAN AN- 
TONIO (ABBREV) ...6,0379 

URBAN HYDROLOGY STUDY. DALLAS. TEXAS ...6.0382 

URBAN HYDROLOGY STUDY • DALLAS COUNTY. 
TEXAS ...6.0384 

URBAN HYDROLOGY STUDY - HOUSTON. TEXAS 
...6.0386 

VARIATION OF URBAN RUNOFF WITH DURATION AND 
INTENSITY OF STORMS - TEXAS .6.0387 

RELATION OF CLIMATIC AND WATERSHED CHARAC- 
TERISTICS TO STORM RUNOFF IN THE EDWARDS 
PLATEAU - TEXAS .6.0388 

URBAN HYDROLOGY STUDY, SAN ANTONIO. TEXAS 
.6.0389 

REGIONAL FLOOD-FREQUENCY STUDY (PHASE II) 
...6.0407 

STUDY OF FLOOD HYDROGRAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING ...6.0415 

FLOOD AND SEDIMENT REDUCTION IN STEEP UNSTA- 
BLE BRUSHLANDS OF THE SOUTHWEST ... 15.0002 


LATED PHYSICAL PROCESSES IN THE OLYMPUS 
COVE AREA OF SALT LAKE COUNTY ...6.0031 

FLOOD FREQUENCY IN URBAN AREAS. COLORADO 
...6.0048 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS ...6.0112 

EFFECTS OF URBANIZATION ON FLOODS AT WINSTON- 
SALEM. NORTH CAROLINA ...6.0134 
RUNOFF SIMULATION ..6.0156 

FLOOD FREQUENCY IN URBAN AREAS - COLORADO 
.6.0187 

DEVELOPMENT OF HYDROLOGIC DATA NETWORKS IN 
URBAN AREAS .6.0220 

THE PEACHTREE CREEK WA TERSHED AS A CASE HIS- 
TORY IN URBAN FLOOD PLAIN DEVELOPMENT 
...6.0240 

ATLANTA METROPOLITAN AREA URBAN FLOOD RU- 
NOFF CHARACrORISTICS - GEORGIA ...6.0244 
THE EFFECT OF URBANIZATION ON HYDROLOGY 01- 
WATERSHRDS - INDIANA ...6.0270 

EFFECT OF URBANIZATION ON FLOOD RUNOFF - 
WICHITA AREA. KANSAS ...6.0281 

EFFECT OF URBANIZATION ON FLOOD RUNOFF • 
WICHITA AREA ,, 6.0282 

CITY OF JACKSON WATER RESOURCES STUDY ...6.0311 
HYDROLOGY OF STREAMS IN ST. LOUIS 
METROPOLIT AN AREA ...6.0317 
HYDROLOGY OF STREAMS IN ST. LOUIS COUNTY - MIS- 
SOUR! ...6.0319 
URBAN RUNOFF ...6.0339 

EFFECTS OF URBANIZATION ON FLOODS IN CHAR- 
LOTTE. NORTH CAROLINA ...6.0342 

EFFECTS or URBANIZATION ON FLOODS AT MORGAN- 
TON. NORT H CAROLINA .6.0343 
URBAN HYDROLOGY STUDY - AUSTIN, TEXAS ...6.0.372 

URBAN HYDROLOGY STUDIES OF SELECT ED AREAS IN 
TEXAS - DALLAS. AUSTIN ...6.0373 - 
URBAN HYDROLOGY STUDY - SAN ANTONIO. TEXAS 
.6.0377 

URBAN HYDROLOGY STUDY. DALLAS. TEXAS ...6.0382 
URBAN HYDROLOGY STUDY - FORT WORTH, TEXAS 
...6.0383 

URBAN flYDROLOGY STUDY - DALLAS COUNTY, 
TEXAS ...6.0384 

URBAN HYDROLOGY STUDY • HOUSTON. TEXAS 
.6.0386 

VARIATION OF URBAN RUNOFF WITH DURATION AND 
INTENSITY OF STORMS • TEXAS ...6.0387 

URBAN HYDROLOGY STUDY, SAN ANTONIO. TEXAS 
...6.0389 

URBAN HYDROI.OGY OF STREAMS IN FAIRFAX COUN- 
TY . 6.0400 
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See Water Supply 


Water Standards 


See Water Quality 

Water Quality Control 


Water Storage 


See Water Supply 


Water Supply 

ELEMENTS OF THE WATER RESOURCES SnUATtON tN 
ALABAMA 6.003S 

HYDROLOGIC ENGINEERING METHODS FOR WATER 
RESOURCES DEVELOPMENT • VOLUME I - REOUIRE- 
MENTS AND GENERAL PROCEDURES .6.0037 
HYDROLOGIC AND BIOLOGIC STUDIES OF SOUTHWEST 
FLORIDA (BIG CYPRESS) -6.0067 
INITIAL RESULTS FROM THE UPPER WABASH SIMULA- 
TION MODEL . 6.0088 

FACTORS PERTINENT TO WATER OUALI I Y IN THE AL- 
BUQUERQUE METROPOLITAN AREA .6.0128 
water RELATED ENVIRONMENTAL SERVICES . -6.0133 
BIO HILL LAKE. BIG HILL CREEK. KANSAS ...6.0141 
BIRCH LAKE. BIRCH CREEK. OKLAHOMA . 6.0142 
ALTERNATE SOLUTIONS TO WATER RESOURCE 
OEVELOPMENT-A CASE STUDY - TEXAS ...6.0151 
RF.COMMENDED REGIONAL PLAN FOR SEWERAGE. 
water supply AND STORM DRAINAGE - CONNEC- 
TICUT -.6.0192 

A PROGRAM FOR METROPOLITAN WATER MANAGE- 
MENT ...6.0243 

COMMUNITY GOALS - MANAGEMENT OPPORTUNITIES 
• AN APPROACH TO FLOOD PLAIN MANAGEMENT 
...6.0257 

DETERMINATION OF DECISION MAKING PROCESSES IN 
WATER RESOURCE PLANNING AND DEVELOPMENT • 
THF. CONNECTICUT RIVER BASIN . 6.0292 

CITY OF JACKSON. MISSISSIPPI, WATER RESOURCES 
STUDY ...6.0310 

THE POLITICAL ECONOMY OF WAIER RESOURCES 
.6.0336 

DEVELOPMENT OF WATER RESOURCE MANAGEMENT 
METHODS - TENNESSEE ...6.0367 

REGULATION OF GREAT LAKES WATER LEVELS - A 
SUMMARY RF.PORT/1974 16.0040 

PROGRAM DESIGN-1971 - SAN FRANCISCO BAY REGION 
ENVIRONMEN7 AND RESOURCES PLANNING STUDY 
...16.0075 


STREAMFLOW VARIABILITY - ILLINOIS ...6.U263 

REMOTE SENSING. ALFAFIA AND PEACE RIVER 
BASINS. FLORIDA ...10.0029 

ENVIRONMENTAL GEOLOGY OF SELECTED PARTS OF 
NORTHWESTERN VERMONT ...15.0038 


Augmentation 

REGIONAL COMPREHENSIVE MULTI-PURPOSE WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
.6.0130 

CLOUD SEEDING POTENTIAL FOR TWELVE RIVER 
BASINS 6.0171 

WABASH RIVER SYSTEMS MODIXS FOR PROJEa 
MANAGEMENT. PL.ANNING AND F.VALUATION 
.6.0271 

SOCIO-ECONOMIC IMPLICATIONS OF ALTERNATIVE 
WATER RESOURCES POLICIES IN MINNESOTA 
.6.0306 


CoNJUNCiivi: U.sii 

WATER FOR TEXAS • URBAN WATER RliSOURCES 
PLANNING AND MANAGEMENT - THT: PROCCF.DINCS 
OF THE ANNUAI. CONFERENCE FIELD AT SAN AN- 
TONIO (ABBREV) ...6.0379 


CONSFKVATION 

RESERVOIR SY.ST EMS ANALY.SIS FOR IT-OOD CONTROL 
...6.0038 

A STUDY or THE OPTIMAL MIX OF PRIVATE AND 
PUBLIC ACTION FOR LOCAL AND UF.OIONAL SVATF.R 
CONSERVATION ...6.00S1 

HYDROLOGIC BASE FOR WATER MANAGEMENT, DADE 
COUNTY. FLORIDA ...6.0069 

LABORATORY STUDIES OF CONSERVATION AND 
DRAINAGE STRUCT URES ...6.0085 

USE OF SYSTEMS ANALYSIS IN THE DFiVELOPMENTOF 
WATER RESOURCES MANAGEMENT PLANS FOR NEW 
YORK ST ATE - ADDENDUM .. .6.0131 

GENERAL PLAN REPORT, LAKE RED BLUI F AREA. 
CALIFORNIA. 1971 ...6.0179 

HOLLOW CREEK WATERSHED PROJECT. SOUTH 
CAROLINA . 6.0197 

KANSAS • NORTH SECTOR UPPER WALNUT 
WATERSHED BUT LER AND CHASE- COUNTIES .. 6.0198 

BIG CREEK WATERSHED, KANSAS ...6.0202 

STARKWEATHER WATERSHED. NORTH DAKOTA 
..6.0204 

VERDE LANE FLOOD PREVENTION PROJECT MEA- 
SURE. NEBRASKA .6.0205 

WHITEWATER CREEK HYDROLOGIC UNIT PROJECT 
MEASURE, CHEROKEE HILLS RC AND D PROJECT, 
OKLAHOMA ...6.0206 
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HON • VILLAur Uf liAai AUKUKA, IN T , l^WIN 

AURORA. N Y . .6.0332 

HYDROLOGIC EFFECTS OF URBANIZATION IN THE 
UNITED STATES ...6.0338 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS ...6.0375 

SOIL AND WATER CONSERVATION NEEDS INVENTORY, 
COOKE. GRAYSON AND FANNIN COUNTIES. TEXAS 
6.0381 


Snowmki.i 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ...1.0011 

A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS - REPORT 
ON FLOOD CONTROL SUBPROJECT - IDAHO ...6.0080 

RAINFALL-RUNOFF RELATIONS ON URBAN AND 
RURAL AREAS . 6.0112 

FORECASTING RAINFALL AND SNOWMELT FLOODS ON 
UPPER MIDWESTERN WATER.SMF.DS ...6.0113 

DEVELOPMENT OF AN .M.ASKAN CONCF.P'IUAL 
WATERSHED MODEL ...6.0163 

HYDROLOGY OF SMALL WATERSHEDS . .6.0190 

PROBABLE MAXIMUM PRECIPITATION AND SNOW- 
MELT CRITERIA FOR RFiD RIVER OF IHE NORTH 
ABOVE PEMBINA AND SOURIS RIVER ABOVE MINOT. 
NORTH DAKOTA ...6.0290 

PREDICTION OF THE MAGNITUDES AND FREOUENCIFS 
OF FLOODS IN MICHIGAN ...6.0299 

FLOODPLAIN MAPPING AND PLANNING lOR 'IHF: .*»() 
AND 100 YEAR INTERVAI, FLOOD ZONES OF THK 
UITTCRROOT VALLEY, MONTANA ...rt.0.321 


Water Ai.i.ocahon 

ECONOMIC EVALUATION OF USE AND DEVEi.OPMI-NT 
OF WATER AND LAND RESOURCES ...2.0017 

AN OPTIMUM WATER ALLOCATION MODEL BASED ON 
AN ANALYSIS FOR THE KIS.SIMMEF. RIVER BASIN - 
FLORIDA ...6.0066 

USE OF SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
WATER RESOURCES MANAGEMENT PLANS FOR NEW 
YORK STATE - ADDENDUM ...6.0131 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP- 
MENT OF WATER RESOURCES MANAGEMENT PLANS 
FOR NEW YORK STATE - VOLUME 1 ...6.0328 


Watlr Budof.T 

SEVERITY AND FREQUENCY OF DROUGHT IN MIS.SIS- 
SIPPI ...2.0015 

DROUGHT AND WET SPELLS IN NORTH DAKOTA 
... 2.0020 


b 1 ANI UKD WA I ERSHED MODEL ...6.0285 

THE USE OF SYSTEMS ANALYSIS IN THE DEVELOP- 
MENT OF WATER RESOURCES MANAGEMEN T PLANS 
FOR NEW YORK STATE • VOLUME I ...6.0328 

HYDROLOGIC EFFECTS OF URBANIZATION IN THE 
UNITED .STATES . .6.0338 


Water Loss 

RESERVOIR SYSTEMS ANALYSIS FOR FLOOD CONTROL 
. 6.0038 

HYDROLOGIC S'lDDlES OF SMALL RURAL TEXAS 
WATERSHEDS . .6.0375 

Evaporaiiun 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS .1.0011 

PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER- 
TIES OF FUELS RELATED TO FIRE PHENOMENA 
5.0018 

THE INFLUENCE OF WEATHER AND CLIMATE ON 
FOREST FIRE OCCURRENCE AND BEHAVIOR IN THE 
EAST AND SOUTH 5.0043 

AN Oin iMUM WA TER ALLOCATION MODEL BASED ON 
AN ANALYSTS FOR IHE KISSIMMEE RIVER BASIN - 
ELORIDA . 6.0066 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
.6.0074 

HYDROLOGIC EQUIPMENT • FLASH FLOOD ALARM 
SYSTFIM ...6.0104 

KANSAS NORTH SECTOR UPPF.R WALNUT 

WATERSHED BUTLER AND CHASE COUNTIES .6.0198 

MACADOO ROAD-FILL DAM, KANSAS .6.0203 

LAKE HYDROLOGY . 6.0207 

GEOIIYDROLOGIC CONDITIONS AND FLOOD POTEN- 
TIALS IN THE SINK AREAS OF SOUTH WESTERN 
SEMINOLE COUN TY. FLORIDA ...6.0230 

MAGNITUDE AND FREQUENCY OF FLOODS ON SMALL 
DRAINAGE AREAS IN FLORIDA ...6.0233 

HYDROLOGIC MODELS OF THE GREAT LAKES ...6.0267 

INVESTIGATION OF THE MAGNITUDE AND FREOUEN- 
CY OF FLOODS ON SMALL .STRFAMS IN TENNESSEE 
...6.0371 

Evufwirdnspiroiion 

DROUTH PROBABILITIES IN TENNESSEE ...2.0023 

CRITICAL ANALYSIS OF FIVE WATERSHED MODELS IN 
FOUR PHYSIOGRAPHIC REGIONS OF GEORGIA 
...6.0074 

DEVELOPMENT OF AN ALASKAN CONCEPTUAL 
WATERSHED MODEL . 6.0163 
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UrOUnunuttri 


STATUS OF LAND SUBSIDENCB DUE TO GROUND- 
WATER WITHDRAWAL IN MISSISSIPPI .10.0008 

CONTROL OF LAND SUBSIDENCE IN THE TEXAS GULF 
COAST ARF.A 10.0032 

htierceplion 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS .. 1.0011 

Water QirANiiTY Studies 

THE DETERMINATION OF THE FREQUENCY OF 
DROUGHT FLOWS OF VARYING DEGREES OF SEVERI- 
TY AND DURATION - NEW JERSEY ...2.0018 

REGIONAL COMPREHENSIVE MULTI-PURPOSE WATER 
RESOURCES PLANNING STUDIES IN NEW YORK 
.6.0130 

LAKE HYDROLOGY ...6.0207 

Available Water 

SEVERITY AND FREQUENCY OF DROUGHT IN MISSIS- 
SIPPI ...2.0015 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER .. 3.0100 

STREAMFl.OW CHARACTERISTICS. KANSAS 6.0090 
Total yolurne 

RECONNAISSANCE STUDY OF RECOVERABLE GROUND 
WATER ...3.0100 

RUNOFF FROM SMALL AGRICULTURAL AREAS IN IL- 
LINOIS .6.0265 

Water Quantity Variation 

STREAMFLOW VARIABILITY - ILLINOIS ..6.0263 
Water Yield 

WATER YIELD IMPROVEMENT AND AVALANCHE 
HAZARD PREDICTION IN ALPINE AREAS OF THE 
ROCKY MOUNTAINS ...1.0011 

EFFECT OF PRESCRIBED BURNING ON WATER YIELD 
AND QUALITY FROM BRUSH INFESTED LANDS - 
TEXAS ...5.0022 

THE IMPACT OF URBANIZATION ON WATER YIELD, 
FLOOD PEAK, SEDIMENT YIELD, AND WATER OUALI- 
TY IN THE BERKELEY HILLS, CALIFORNIA ...6.0166 

HYDROLOGIC STUDIES OF SMALL RURAL TEXAS 
WATERSHEDS . .6.0375 

RELATION OF CLIMATIC AND WATERSHED CHARAC- 
TERISTICS TO STORM RUNOFF IN THE EDWARDS 
PLATEAU - TEXAS ...6.0388 


Water Shortage 

STUDY OF SEAWATER DESALTING AS EMERGENCY 
WATER SUPPLY FOR NEW YORK CITY ...2.0001 
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A METHODOLOGY STUDY TO DEVELOP EVALUATION 
CRITERIA FOR WILD AND SCENIC RIVERS - REPORT 
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VOIR OPERATION ...6.0126 

USE OF SYSTEMS ANALYSIS IN THE DEVELOPMENT OF 
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STATUS OF LAND SUBSIDENCE DUE TO GROUND- 
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OPERATIONS IN SOUTHEASTERN FLORIDA .. 6.0068 

HVDROI.OGJC BASE FOR WATER MANAGEMENT. DADE 
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THE EFFECT OF GEOLOGIC STRUCTURE ON THE OC- 
CURRENCE OF FRESH GROUND WATER IN POST- 
OLIGOCENE DEPOSITS OF THE GUI.F COASTAL 
PLAIN ,,3.0243 


Fresh Water 

MONTEREY BAY - CALIFORNIA ...3.0II6 
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GENERAL PLAN REPORT, LAKE RED BLUFF AREA 
CALIFORNIA, 1971 ...6.0179 

COMPREHENSIVE PLAN - REPORT C, IMPLEMENTA- 
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BLF. BRUSHI.ANDS OF THE SOU I HWEST -6.0041 
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EFFECT OF PRESCRIBED BURNING ON WATER YIELD 
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RFiSEARCH TO CULVERT SELECTION IN MONTANA • 
VOLUME I - REPORT .6.0125 
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S.MALL Watersheds 


FLOOD-FREQUENCY SYNTHESIS FOR SMALL STREAMS 
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A REGIONAL ANALYSIS OF DEPTH-DURATION 
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INSTANTANEOUS UNIT HYDRCXjRAPH ANALYSIS OF 
HAWAIIAN SMALL WATERSHEDS . 6.0078 
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FLOODS FROM SMALl. DRAINAGE AREAS • MARYLAND 

. 6.0102 

FLOOD FLOW CHARACTERISTICS OF SMALL BASINS IN 
MASSACHUSETTS ...6.0106 
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EFFECTS OF URBANIZATION ON FT.OOD.S AT' LLNOIR, 
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See Geophysics 
Seismology 
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Sea Water Motion 
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CALIFORNIA - HYDRAULIC MODEL INVESTIGATION 
. .8.0041 

MARINE ENVIRONMENTAL PREDICTION ...8.0113 

SIMULATION MODEL FOR STORM CYCLES AND BEACH 
EROSION ON LAKE MICHIGAN ...15,0024 


5-26 1 


ORIENT POINT AND PORT JEFFERSON HARBOR 
15.0028 

EVALUATION OF GEOLOGIC AND OCEANOGRAPHIC 
FACTORS INFLUENCING EROSION OF THE OREGON 
COAST ...15.0033 

Weather 

See Transportaiion Engineering 
Basic Siudies 

Weather Charts, Maps 

See Meteorology 

Weather Communication 

See Electronic Systems 

Cammiinicuiion Systems 

Weather Data 

See Meteorology 

Weather Infiuences 

See Air Pollution 

Meteorological Aspects 

Weather Modification 

See Meteorology 

Weather Sensing Instruments 

See Meteorology 

Techniques and insirumeiuatian 


Wetlands 


STARKWEATHER WATERSHED, NORTH DAKOTA 
..6.0204 

INVESTIGATION OF ERTS-A IMAGES FOR APPLICATION 
TO THEMATIC MAPPING, MISSISSIPPI RIVER .6.0209 

USE OF ERTS-1 DATA • SUMMARY REPORT OF WORK 
ON TEN TASKS . .6.0298 


Wild Rivers 


A METHODOLOGY STUDY TO DEVELOP FiVALUATlON 
CRITERIA FOR WILD AND .SCENIC RIVERS - REPORT 
ON FLOOD CONTROL SUBPROJECT • IDAHO ...6.0080 


Wilderne.ss Amis 


PHYSICAL. CHEMICAL. AND PHYSIOLOGICAL PROPER- 
TIES OF FUELS RELATED TO ITRE PIir.NO.VflVA 
.5.0018 

CONTROL AND USE OF FIRE PAR JTCULAULY IN WIL 
DF.RNESS. PARK, AND OT HER RECREATIONAL AREAS 
. 5.0020 


Wind 

Sec Engineering Mechanics 
Forces and U/adings 
See Meteorology 


Wind - Water Intcruction 

See Oceanography 

Air • Sea Boundary Studies 

Wind DircctJoii 

See \feieoroiogy 
Wind 





Wind Shear 

Wood Structures 

Meteorvio}’)' 

Wind 


See Mechanics of Siniciiires 


Wind Vciocity 

Zoning 

See Meteorolofiy 


See liuildin^s & iuind Developtneni 
Land Use and Development 



I. AVALANCHKS 


SUPPORIED UY U-S. Dcpi of Housing i Urban Develop- 
ment 


HUBt.lC ASSISTANCE 

.l.ANCHli STUDII-S. iy71-l‘;72 

•r-Llj:, Suite Dept, of Highsvoys. Olvmim, 

18501 

itcritn report of the sctoii(i yc.ir iif a three year 
aljinche ha/anls along Washington mouniiiiii 
presenleil. Applicalilc snow, avalanche ami 
1 for iy71-72 are given. Also included are a 
eatment of the stress analysis of slnh avjilanclies, 
ly of snow clearing technology, and n survey of 
’ technology in Jatniii 

87p., N i ls No. PIJ.221 080/5; PC S4 85 MK 

BY Wiishiogtoii Slate (toverninenl - Olympia 

TH CASCADIiS HICillWAY SU-20 
If: All.AS 

I'l.l./i, Uiiiv. (if Washington. Sclioul of Arts. 
y«105 

Avalanche Allas catalogs ilctails of snow 
livUy iilong ilic North Cascades Mighway, SK-20 
^liiilciu on the west side of thu Cnscade Moun- 
/iiinn on the east side. Dalii was collected during 
winter Tectmiiiilsissiiicc iti iy7D and 1971 The 
ligned primarily as an operalionai guide for 
inrtinciit Miiiiiieiiiinec personnel who will lie in- 
iw removal operations on SU-20. 

I77p,. Nils No. IMJ-220 .130/2; PC S3.00 MP 

BY Wiishingion Siaie Government • Olympia 

DLSASTER MiriGATION 

AN GHOI.OGY PLAN f-OU CALIFORNIA - 
lUi. MAONirUDE. & COSTS OF GLOLOOIC 
Si UliCOMMENDATlONS l-OR THIBR 
N (ABimi-.V) 

Stale DIv. of Mines <Sc Geology, Sacmiiienio. 
814 

report recommends loss-rediicli<JH measures for 
problems which collectively threaten an csll- 
illlon loss in CaMfornia’s urban nrens from 1970 
1C problems are caritKpiake .shaking, loss of 
.irees to urhiinl/iilion, Imulsliiliiiy, flooding, ero- 
, expansive soils, fault displacement, volcanic 
nnmi ha/urds, and .siihsidetice The report 
: nnlurc. distribution, nnci nuigni'tude of each 
well ns costs and effectiveness of possible loss- 
asurcs, unci agencies responsible for those mca- 

I I Ip,. NTIS No. PB-222 447/5: PC $7.75 MF 


LU004, ACOUSTIC EMISSION AND UI-I.ATED PROI’LR- 
TIES OF SNOW APPLIKD lO 1 ML DETHRMINA I ION OF 
.SLAB AVALANCHE INITIATION 1 In42-EN 

C.C. HRADLf.Y, Monttma State University. School of Letters. 
hozenuin, Moniana .59715 ( DA-ARO( D)-3 I • 1 24.73.G 1 75 ) 

Acoustic emissions have tieen ilelccled from snow preceding 
avalanche release. Attempts will bo made to determine 
whether they can be detected in lime to serve .ns a warning 
of impeniling avalanches Relevance - avalanches are a 
hayard to military opcnilions. because previously inaccessible 
mountain areas, where avalanches occur frequently, .ire con- 
stantly being penetrated by new highway.s. Since the Army 
must be prepared to conduct operations in such regions both 
in the Cniicd Stales and on foreign soil, the need for a relia- 
ble niean-s of predicting avalanches not only continues to ex- 
ist. hut is increa.sing. 

A concerted attack will be made upon three related problems 
involved in slab avalaiichc release - ( I ) Laboratory and field 
investigation oftlic relevance of acoustic emission lethniques 
to in- situ nioniutring of snow stab. (2) Laboratory measure- 
ment of viscoelastic and failure properties of unconfined and 
confined snow, and (3) Laboratory and field study of the for- 
mation and strcngtii of scasnnid depth hour. 

.Supporting agency address information: OCRD Army Research 
Office, Box CM. Duke Station, Durham, N.C. 27706 

SUPPORTED BY U S. Dept of Defense • Army 

1.000.5. ACOUS'I IC EMISSION AND RHI.ATRD PROPER- 
I IKS OF SNOW APPLIED lO I HE DETERMINATION OF 
SLAB AVALANCHE INII lATION 

CX.\ HfiAOLLY. Montan.a Sl.ile University. (}radu.ile School, 
liozviiMii. Mnnuma 59715 

This research is designed to prnv-ide .a belter understanding of 
smuvpack release, especially as relttlcd to ‘liurd‘ avalanches, 
the most dangerous of all avahinches, which are charac- 
teristic of wind packcvl or mcCamorphosed snow slopes of 
high density and strongly bonded ice crystals The researeli 
places great emphasis on laboratory and field assesstneni of 
acoustic emission tcchnii|iies as a basis for making indirect 
observations of changing physictil properties and events lead- 
ing to snow avalanching. Acoustic emission instrumentation 
will provide in- situ monitoring of snow slabs The re.seaich is 
coupled with laboralory evaluation of viscoelastic and failure 
properties of unconfined and confined inid-alpiiie snow under 
various conditions of loading as well as study of the formti- 
lion and strength of seasonal depth hoar. The research is ex- 
pected to give significant data on avalanche meclninics und 
hopefully will permit the prediction of potential avalanching. 
The work is being carried om with cooperative support from 
the Army Research Office - Durham. 

SUPPORTED BY U.S. Natl. Science Foundation 

1,0006, AVALANCHES ON HIE NORTH CASCADES 
HIGHWAY (SR-20) - SUMMARY REPORT 
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h.u.u.ls, It «.ts nctfssar) to iincntory the ha/iird;. and 
iic\eli'p a control plan Applicalitin of avalanche defense 
siruciuffs, procediifcs for clearance and conifol of opera- 
turns are critical portions of the inuitHenance program. 
Several alternate operational levels with cost/bcnefil analysis 
are contained in the findings 

Pub Sep 71: 74p . MIS No PH-22() 337/0 PC $3.00 MF 

su.ys. 

SUPFOR ri-il) BY Washington Slate (lovermiient • Olympia 

HA7.ARI3 REDUCTION 

I.0U07, PU(U;r PMAK AVAl.ANCHr, ALASKA 

,\f C //OVhtt. Atuonu Slate Vlmsetsily, School of Liberal Arts. 
Tt'iupt’. XS281 

Absiraci The Ala.ska eanhqiiake of Match 27.1964, caused 
four phenomena at the head of Puget Bay iii south central 
Alaska A large rock snov. avalanche fell from Pogcl Peak 
and slid into the hay .Sea rvave.s struck the coast, transport- 
ing debris inland to elevations of 7 m Tectonic warping 
uplifted Puget Ray I 7 m, and earth crack.s formed in the stir- 
ficial valley alluvium I he Puget Peak avalanche transported 
I 8 s I.(1U0.U0U cu m of rock, snow, soil, and plant debris 
downslope, The avalanche began as a large rockfall of 
jointed and fractured hediock from Puget Peak The rockfall 
reached the cirque traveling at a speed of more than 100 
k|)h, there, it set in motion a large volume of snow .Most of 
the tiebris was deposited on the beach and m the bay. 
Undisturbed 1963-1964 snow in the cirque, areas of 
undisturbed vegetation and soil, made fresh groiwes and 
scars on bedrock suifaces, and large areas stripped of siirfi- 
cial vegetation and soil along the axnlanehe tr.ick indicate 
Ih.'it the avaldnche mass slid on snow. soil, and ri>ck from the 
cirque to the bay. Hvjdcnce along the avalanche track in* 
Jicales that the avalanche mass traveled at high speed along 
its entire exicni. 

Puh. Dec 70. J2p., NTIS No. AD-73.3 142; Reprint 

SUPPORTLD BY U.S. Dept of Defense • Army 

1.0008, Dl-VLLOPMENT OF METHODOLOGY FOR 
EVALUATION AND PREDICTON OF AVALANCHF. 
HAZARD IN THE SAN JUAN .MOUNTAINS OF 
COLORADO 

JD H'F.S, Univ of Colorado. Inst of Arctic & Alpine Res.. 
Boulder, Colonuto 80302 

The development of a methodology for evahiation ami predic- 
tion of avalanche hazard with particular emphiLsis on the San 
Juan Mountains of Color.ido, but with general applicability to 
Ollier areas. 

SUPPORT ED BY U S Dept, of Interior • Bii Rccliimniion 

1.0009, THERMAL SURVEILLANCE OF ACTIVE VOL- 
CANOES 

J.D FRIEDMAN. U S Dept, of the Interior. Geological Sur- 
vey, Deneer, Colorado 80225 

Abstract; The author has identified the following significant 
results By the end of 1973. aerial infrared scanner traverses 
for thermal anomaly recordings of all Cascade Range vol- 
canoes were essentially completed. Amplitude level slices of 


anil warm giooiiu, u i.-' 

development of sii-ahle glacier iicrfoialioii leatnres. Ilic ol; 
going radiative lluv frotii the cast breach anoinaties is sufU 
cient to .iccoiiiit for the volume of ice melied to fuitn the 
glacier perforations. DCT* station 6251 has been inoriitonrg ,. 
thermally anotiuilons area on the north slope of Mcuni 
Baker. The presettl thermal activity of Mount linker actnunis 
for contimiiiig liydnitticrinal alleralion in the er.ucr 'ouih j 
the main summit atui rLCiirrent ilcbri.s avalanches from Sher- 
ntan Peak on its south rim. The infrared anoinulies misj-.jifd 
as part ol the experiment .SR 2.51 arc consiilerecl the h.ivic 
evidence of the sobglacial lie.iliiig whicli was the |'riih.!blc 
triggering iiiech;mism of an av.ihmchc ilown HonUicr (tl.icict 
i»n August 20-21. 1973. 

Pub itui 74; (ip , N ILS No 1.74- ItbUS: PC :b4 UO Ml' >14$ 

SUPI’OR TF.D HY U.S. Natl Aero N Space Acini 

1.0010, SURRCTAL GliOl.OGY {)!• JUNI-AL' AND 
VICINITY URIIAN ARIiA. ALASKA 

R 1) sm.l.F.H. U S. Dejil of the Intciior, Gcologic.il Sunc), 
Denver. Cofonidn 81)225 

The luncaii project stalled as p.irl <*f ,i eoaslal eoniiiiuuiil.-, 
program of carllii|nake lia/aitl siiidie.s following tin- .Manh 
1964 Alaska c:irlhi|iiiikc The original primary olijctiivv i-as 
to investigate and evaluate potciUial lia/’anls ftur 
earthquakes as a i csiili of tltc geologic setting. ITie simly h.is 
liecii broadened to iiieliide oilier naliir.il geologic ercnls .iiil 
to try and lelale man’s use of the liiiitl to the existing gealuj! 
ic cnviroiimeiual cotuliiions. l ield mapping was coinpicicil In 
1971 

The project consists of differLMiliating iiiul mapping suirici.l 
depo-sils aiul jicrfoi iniiijt jiliysical pioperiies tests on selerlrJ 
samples Development of i.iised maiine anil gliieiuiii.iiin.’ 
deposits, glactofliiviiil, glacial, mill Inciisirine deposits is oiii 
pled to the geologic history, wliicli in pan intliicnees llic ilif 
Vcvent physical ptopctlies inhevciU in the ittateiiMs IN 
availability ami uiili/alion of this information can help 11.0 
planning and cxeculion of urban exinmsioii .tiul iiulusiii.il 
developmeiil to lioiierully avoid geologic pitfjills by i.ikir^ 
into account Ibe geologic influence on tlie eiivironiiieiit. v.iiTi 
•IS relative stability of de[nisiis in case of sevcie eartluiiuikc?. 
arcus of known or potential loekftdl.s and iiviilaoelics, .iiul ilif- 
fering foumliition coiitlilions 

A geologic map with text ami inte'rpretive lrans[>.irent orcilup 
Was released to open Pile in May 1972. A U S. Cicnlugir.il 
Survey Bulletin, 139‘1-C, was published ia 197.1 llnil g-ac t'e 
glaciomarinc deposits a formation name, the Gastincau <Ti;in- 
nel Formation. A geologic map with tabular text i-. heiail 
processed for publication in the Miscellaneous Cienlopic In 
vcsligations Map series of llic Cleologieal Survey. 

SUPPORTED BY U S. Dept of Intel lor • (ieologiciil Siioc) 

1.0011, WATER YIELD IMPR0VI:MFNT AND 
AVALANCHF. IIAZAU!) PUrDlCTION IN Al.lTNf 
AREAS OF THE ROCKY MOUNT AIN.S 

M. MARTINLLI.I, Colorado .Slate Univeisity, U.S.D.A. Pick) 
Mtn. For. Sta., Fun C(>Uia\. Colnrodn 8U52I (RMI6()1) 

Objective: Water yield Inijirovemeiit of alpine /ones and im- 
proved avuhinclic ha/arcl forecasting. 
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snowmelt Techniques for stabilizing snow on steep slopes 
and for evaluating avalanche hazard do not exist Determine 
relationships between meteorological terrain, und snowpnek 
conditions and avalanche formation and inovement. 

Pfcigress: I here is little data on the amount orntoistiire lost to 
the atmosphere during bhrwing snow events. A mathematical 
model of sublimation losses from snow blowing over a 
horizontal .surface showed the mt)st important factors to be 
particle size and distribution, humidity, anil tcntpcraliire. At - 
20 degrees C.. 90 percent relative huntidity, and steady state 
conditions, sublim.ition was estimated to be 17 percent per 
minute. Fundamental questions still exist about luiiiiidity 
gradients, ventilation rate, particle coinposilioii, and particle 
fall velocity It appears that appreciable water returns to the 
atmosphere during blowing snow events. Detonating cord was 
used to sinuilatc the overpre,ssurc p.itlerns oiiised by sonic 
booms to see if supersonic flights over snow ci»vered moun- 
tains would cause .ivalanches Sinuilated hoonts of 12 lbs /ft 
overpressure released avalanches } out of •« times when the 
snow was unstable. One of the avalanches had a fracture face 
of 11)7 inches Although level llight produces overpressure of 
about 4 !hs./fi , maneuvers or terrain amplineation could in- 
crease this by a factor of H or 4. The large storms of lamiary 
1971 and 1972 in the Cascade Mountains caiisctl twer 800 
avalanches, fr)ur dc<ilh.s. numerous miar'iCH, .iml about three- 
fourths million liollars damage. I he deaths and much of the 
property damage could have been avoidetl by proper zoning 

SUPPOK I to IJY U.S. Dept, of Agrieulture • I -S. 

J.0012. PHYSICAI. I’ROPliUriLS OF Al.lMNl-: SNOW AS 
RF.I.ArHD TO WIiATHr.H AND AVAI.AN<TII-: CONDI- 
TIONS 

A/ MAIiTiNi'.U.I, U.S. Dept of Apriculliitc. Rocky Mtii l-'or 
A: Rg. I‘x. Sla., I'ori Collinx. Colonulu 87101 

Ahstrnct: Diila were taken in avalanche starting zones at an 
elevation of 11,700 feet in the Front Range of Coloiado 
within 14 days of deposition Densities varied from 40 to 450 
kg/cubic meter. Snow with unusually high density for its age 
(initial liurJ slab), found in 15 percent of (he pits, was corre- 
lated with moderate to higii windspeeds, low temperatures, 
and presence of wind-lran.sported snow Tensile strength 
from a spin test varied from 1-0 to 1712 grams force/sqiiare 
cm. Strength increased with density but varied greatly for 
given densities. Younger snows tended to be weaker than 
older snows of the .same density. Slfciiglh was also meaxured 
with shear box anil shear vane Ram resistance was higlier for 
alpine snow than for snow of same density In trees. Air 
permeability was an nrdei nf magnitude less than cxpeeled 
and varied with the low flow rate ii.sed. Sircngtil of .snow of 
given density was greater for a certain permeability (Icxtiire) 
than for any other. 

Pub Jan. 71: 42p . N I IS No P1M97 487; MF 50.95. 

SUPPORTUD BY U.S Dept, of Agriculture 

1.0013, SNOW PACK STAIJII.ITY (NDICFS RHI.ATIVl- 
TO THR CLIMAX AVAI.ANCHF 

C C RKADUCY, Montana .State University, School of Letters, 
Bozenuiii. Monitina 59715 

Absiraci: The purpose of the re.search is to develop iii.<ilru- 
ments, methods, theories, and indices which would permit 


iinoer stress emits .icousiical signals .md that these -signals re- 
late In the nature of the snow and the deforming force. Of 
particular interest is the fact Unit snow reliiins ’tnemory' of 
the kind and degree of stress it has undergone many hours 
after relaxation Also of interest is that under certain kinds of 
slre.ss the p.ittern of acoustical emission allows anlieipation of 
the failure of the snow as iniich as 40 mimites in advance. 
Both of the.se findings have implications in terms of field 
analysis and safety. I wo theories arc presented: (a) a non- 
linear theory for snow deformation, (h) a theory of buckling 
as a potetiliaily important mechanism for slab avalanche 
release. 

Pub Jill 73: 2 . 1 ) 1 ., N IIS No. AD-7ft.S .500/4: PC S2.75 MI' 
SI 45 

SUPI’OR'I liD BY U S Dept of Defense - Army 

1.0014, AVALANCIU- CON I ROL IMPLFMnNTADON 
STUDY 

h. LACHAPIA.l.E, State Dept of Highways. Olyniitia. 
lon 98501 (2R402335()S) 

I he objective of [lii.s project is to provide imincdi.ite and 
complete avalanche hazard imientiricalion and control on all 
(.'ascadc Mountain passes A ir. lining program for .ivalaiiehe 
hazard forecasts tmil snow avtilaiicltc oliservcrs is est.iblislicd. 
l itis firojcct is the implementation phase of the research pro- 
ject ‘Methods of Avalanche Conirol on Washington Motm- 
tain HigItwaysV Tlic pilot imiilcnieniation progrtini is being 
run on Stevens Pass. Siiotiiuilthie ILiss and the North 
Cascades Higlnv.iy, 

Docinncnl piovidcd to S S I.):, by the IMLI.S, 

SUPPOK'll-D BY U.S. Dept, of Transportation - I'.M A. 

2. DROUGHTS 

RUIJI.IC ASSIS I ANCH 

2.000f, .SlUDY OF SF.AWATFR DF.SAI.TING AS F.MHR- 
GFNCY WA TLR SUPPLY FOR NF.W YORK CITY 

S I. SCUhl-'l-'EK, Parsons Jurden ( orporalion, Nt-w York, New 
York 

zMistrjtcl; I'he report concerns tin mvc.siigation of tile prelimina- 
ry feasibility and cost of supplying 2t) jicrcent of tiic noniiiuil 
water demand of a typical borough of the C'ily of New York 
during periods of prolonged drought of the kind expcriencetl 
in the mid-sixties. Multi-stage fltish (MSF) destiUing modules 
of 5, 10 siud 25 MOD ctipacities were assumed for ;ip))lica- 
lion ill moduliir array to provide emergency borough needs 
for pure water up to 125 MOD in ctipticity for :i single plant 
site. The specific pituit studied was .issume to he located on 
an arlificiul i.sland constructed one tnile off Rocktiwjiy Beach- 
Extensive cost data are provided 

Pub. Ja. 70: .HOp , N'l lS No. PU-201 030: PC-CiPO MF $0.95- 

N-TIS. 

SUPPORTED BY U S. Dept of Interior ■ O.W.R. T. 
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JT Al.FORi:. St.ile Div of Mines & Cieoitvgy. Suuutnculo, 
Ciiliforiiiti y58lJ 

Absuaa Ihis fceommends loss Tccluction measures for 

10 geol<»gJe problems which colleclivety threaten an esli- 
maled $-55 billion loss in Califotui.i’s urban areas from l‘n(» 
to 2(K)0. Ihe problems are e:ifth(|u.ikc sbakiMj;. loss of 
mineral resources to urbanisation, InjulsUamg. flooding, ero- 
sion activity, expansive soils, fault displacemeiU. voleaiiie 
ha/.ircis, tsunami ha<!ards. and subsidenec. lUe retwiU 
describes the luilurc, distribution, ami mafimtmle of each 
problein. .is well as costs and effectiveness of pisssiWe lovs- 
reduction iiieasures. ami agencies responsible for those meii- 
sures. 

Pub Jiin 73. 1 1 Ip. KTI.S No Pli-222 4a?/5; H' MI 

I 45 

SUPPOU lliD IIY LI S Dept of Housing & Urban IXvcIop- 
meiil 

2.00U3, CRN I HAL I I.OIIIDA SR.bDINCi PROJH I 
J D .MCf ••lUDf.N'. I' S Hepl of Commerce. Heseaicb Might 
hicility, MmiiH, lluntlu .33148 

Abstract A plan is presented wliicb alleinpts to mUiKutc tbe 
dfought through the seeding of eloiitls ovei I.ake 
Okccchnhee drainage basin during April and May I*>T1 
Pub, Mar. 71: l.3p,. NTIS No. COM.7 I .OO.S.58. PC t.3.00 Ml- 

SUPPOUTUO UY U.S. Dept, of Cotumerec • N.O A A. 

2.0004, STUDll-.S OP URBAN liP'PCCIS ON RAINI AII. 
ANI) Sl-VBRR Wr.A IHRR 

.S.4. CH/\S<iNON, Llniv, of lllimiis. Slate W-.uei Survey Oivi- 
.sion, IJrluina, llliniiit 018112 

Project MIVIROMRX is a 5-year coordiiiatcrl groiip cfloii now 
going into its lliird year which is studying the urban wcallici 
tnodifieatioii in the St. I.ouis area. Ihe goal is to isolate and 
develop qutiniitiilivc relationships for (he pioeesses w-heieby 
urban an<l indtislrial arctis affect (heir regional climate. It is 
anticipated ihal many rc.sulls of Ihis project will be in a form 
(hat makes ihoiti transferable lo oilier regions, although some 
fulurc tests of this iransferabilily will no doubt be necessary. 
.More specifically, the rc.siilts should point (he way tow.ird the 
development of future eriviroiinicnlal eoiiseciiienees of alter- 
native urban and oilier land use patterns I be resiill.s of 
METROMR.X, when extended lo larger areas, will Imve ap- 
plication to drought allcvtaiion, .siting of large wimi power 
ami solar energy devices, planited jiutposcful climatic nuHltfi- 
ention, and possibly to severe storni alleviation, 
rhis particular rcscnrcli will use radar and grouml network data 
to delineate the iirban prnduccd alteratirins in preeipiinlion 
frequency anrl quantity and in severe loctil storms. 
SUPPORTED BY U..S. Natl. Science Pouiulatioii 

2.0005, JOIN I f EDERAL-S i ATI-: CUMULUS SI-ltUINfi 
PROGRAM FOR MIDGATION Ol' 1071 SOUTH 
FLORIDA DROUGHT 

J. SIMPSON, U S. Dept of Commerce, Natl Oceanic & At- 
mos. Admin.. Rockville. Maryland 20852 
Abstr.ict: A serious drought in the spring of 1971 iH:eiirred in 
South Florida Two of ibc NOAA Reseiireh flight fnclliiy 


uiid also the iu>sIumi (owcis ol each pievnnisly seeded unr 

plex. 

Pub. I‘I7Z. Hp.MiS N" ‘ ‘’M M l(if.5o Itcpiiiit 

SUl’POR rl'D MY US Uci'l ol ( 'otiitiK-ic*' NOAA 

l.tMlOO, OKI AIIUMA DHOUt.lll 10 I IM OPJ Ra 1 1()^,\[ 
PUOOUAM UiOKOlM 

J I. SVilHdH..-INP. Wciillu-i Se ii-Iices bn "ipoialcd. 
UA/(i/i<miu 7.tl)r»*J 

Abstract; CUuhI secrliji); w,is i.uiilmliil itt di.niglit-sdiekcr 
jitCHS «»r < Iklaluitiiii dining llu' tsvn imuitti peiiod begiiiniiig 
15 August 1971 to iiiigtiieiil I'lccipitiitinn Ovii 175tli;i,,K 
were seeded with .it’ont I.’.IHIO pi.niH ol silver uhIkIc 
relcaserl pyiotecbnuallv by iiiteinll iil ebiiid base .Nt)i mete 
lliini Ibiee nitei.ill weu- iisetl bn llie '.|lxc-i iodide seuilit); 
Hie .m.«l>sis ol iligUi/eil imlai data b.m indiiiited lli.il tk 
seeding lehiieil Iiiinliill amoiiiil oil II ol the |9 seeduii; 
was alunit .wii- leel sM ir» I'ilUou g.illuns 

Pull. Dec 71 -r/p. Nils No I'll .MU IMI PC 51(1(1 Ml 

SO 9.5, 

SUPI’OUHU MY US Uei'l ollnleiioi Mu Ret l.im.ilien 

2.0CMI7, HYDROI uiilC SYSIIMS Mt>UI I I.Nli AND 
.SIMUI.AI ION 

(! AltON. Penn Sl.ile I'niM iMly. Iii’d Mi", I .iml \ Wti 
Rcsour,. I'liik, I'l ninvix iiiiin 

Ihe otijcctive t»V tins pudeit ia b* «diii\d.\te •.eUcletl hydrt'lupv 
pttiecsses wlucb me known In i.alse ilainnges lo liiliil, U'gel.i- 
lion and sIiik lines. Iiti llie piiipose id dexelopmg pl.idii:'! 
solutions iiuil iiieaMiies lo iilleilale these tkuuiiges In llu' 
ioiclioiil ol (he hyiliologit plot esses iiie Mouds iiilil dliuiylil' 
Mallieinalit .il uunli-ls .iie being irrseloped to siinuLile siniin 
iiinnif. mill applieil lo inbaii nieas whit It base ex|ii'iicMciil 
llorxl problems in die pasi In I'olliiliuiiiliiui wiih siudeiilH .mil 
municipal engineeis as well as plaiinei'i, ilemes or Mielhuib 
aic being ilevised lo leiliuc i>i delay llie slmiii iniioll ,iiiil‘iii 
iiiciOMse lh»w eaiiieil by existing slotiii m sm-is A (leielu[ii>l 
dronglil prediction model will be tipplied lo s.ifious diuuylil 
How diilii Ibi fill lliei i niilii iiiallon anil ■ .illin alioii 

SUPP<)UTI‘0 MY Peimsylv.nn,! Sl.ile UmveiMlx 

IIA/AKl) Ml DUCIlON 

2.0IHIN, PUO.IIdT ARID DROP, A SUMMARY RlPniU 
Of L l.OUD Sill DINO Arnvmi S IN AUl/tlNA .\5 
CONDIKTI D MY A I MOSI'I ll-.RK S INCURPORAII D 
lAimul.V) 

7.7- HHNOl JiSt )N, Alniosplieiics Im ntpor.iled. I if oui. 
< 'iihfoniiit 

Ab.s(rac(: I’rojecl Ariif Diiq) was orgnni/ed nml illrci lcd by iD 
Hiiremi of Reclainalion lo ulleviiitc .irbl coiiditioni uu'i 
broarl arcus <tf Texus, Aiiron.i lawl OkUdumui Hie piiiliunuf 
(he project onllineil in ihis rcpnii in a snnun.iry of At- 
nuispUcrlcH Incoipoialed in nerl.il nppUvalion of sibef uuliilt 
lo convctijvc ciiimihiH develnpniciits Acctniiplishcd diitiag 
Ihc period July Ui tlinmgli Anglisi 12, 1971. these ckv."l 
tiecdiiig cIToum were coortlinatcd with the fllglil ami radar iic- 
(iviiiCH of Meteorology Uescarcb liaxetl ul 1 l.igslaff, phn 
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Mil; giijuiiu iivMii iiiiu wiiiiv tllC 

comaining cells produced only virga or no precipitation. 
Further observations indicated proper treatment t)f ciitnulus 
clouds initialed precipitation, and enhanced the total rajnfall 
from clouds where precipitation was already iit progrc.ss- 
Piib. Oci 71 lyp , NTIS No PD-204 604: PC S3 00 MF SO.y.S. 

SUPPOUTFD BY U S Dept of Interior ■ Hu. Reclamation 

2.0009, HYGROSCOPIC .SFLDING IN OK1.AMOMA - 
VOLUMK I 

P.li. ■MACCHfADY, Flight lest Research litt.. Umf; lieach, 
Cafi/riniiii 

Abstract. In July 1971, because of apparent drought in 
southwest Oklahoma, a rainfall augmentation program was 
nrgaiii/ed under the ilireetion of the Division of Atimviphuric 
Water Resources Munugcmciu of the nurcati of Reclamation 
with funding provided hy the I'edefal Office of Finergcncy 
Prcpareiincss 'I he hygroscopic seeding proicci part of the 
overall program is discussed Seeding flighl.s were accom- 
plished an lU days during the period from mid-August f<» 
early Ocloher, with a record wet September for Oklahoma. 
There is no w.iy to make a v.did evaluation of the success of 
this operational program The program is tlcstribcd and 
many of iJic concepts and factors behind hygroscopic .seeding 
arc examined 

Pub. Oei 71: a.Sp . NTIS No. PU-2().'^ 361: PC! S3 00 .MF $0.95. 

SUPPORl'FO BY U.S. Dcpi. of Interior ■ flu. Reclamation 

2.0010. FLORIDA CUMULUS Sl-IDINC l•XPl■;RIMF.N■| 
FOR DROUGH'f MIl lGAnON. APRII.-.V1AY 1971 

W.t. WOOliLEY , US. Dept, of (’ommcrce, Lnviron Resoarcli 
l.tiboralories. HouhU'r, L'olormh X0.102 

Ahslriict: As a result of the drought in south l-lorida in ihe 
spring of 1971. The f-xperinicnl.il Meteorology LalM)ratory 
(RMI.) undertook a dynamic eiimulus seeding program in 
iwo target areas, one to the riorlii .<ii<l rhe other to the south 
of [.like Okcceliobec. In the hi -day operaltonal |)cri4Kl from 
I April ■ 31 .May, flights were eoiuliicted on 16 days, with 
aulUiil seeding on 14 days. Real lime runs of the FML one- 
ilinicnsional cumulus model on the 1200 GM'F .Miumi 
r.idiosonde eliminated 3S days as uiuscedable; .seven addi- 
tional seed liays might liave been ohtuined bail a l>ack-up 
seeder iiirerafl been available Altogether. 2U66 50-gm Agl 
flares were dropped into 196 cloud.s or cloud comple.ve-S. Al- 
logellier, seeded clouds prodiieeil about ISO.tKH) acre-feet of 
rain Conservative estimates ascribe about 100.000 acre-fuut 
to seeding, leading In a benefil to-eost ratio for the program 
exceeding ihirty-tn-one. 

Pub. Nov 71: 166 p., NTIS No. COM-72- U) 1 49: PC $3.00 MF 
$0.95. 

SUPPOR IiiD BY U S. Depi. of Commerce - N.O.A.A. 

2.00J1, DROUGHT CLIMATOLOGY OF ILLINOIS 

E.A. f/UEE. State Water Survey, Chicago, Illinois 00601 

Abstract: Analyses of llie frctjiiency distribution of droughts for 
periods of 3 to 60 months indicate that the relative severity is 
greulesl in the southea.stcrn, extreme .southern and 
southwestern regioius of the stale Severe droughts having du- 
rations exceeding 24 months are infrequent In Illinois. In 
geiieml. the regions of greatcsi drought severity arc ekin- 


III uie ivnu-.T.T siiiciy periou oecurrcci in iiie ly.ius. A m.i|or 
drought-free period cxiendeil from 1943 through 19.51. For 
droughts of 3. 6. 12, iiiul 24 months, there is a 50 percent 
prohabiJily that nnother drottghl of the same duration will 
oc'ciir somewhere in Illinois within about .1() months after a 
similar drought has terminated 

Pull 1963: 74p .N1IS No PB-220 413/9: PC S5 75 Ml' $095 
SHPPORItO BY Illinois State Government - Springfickl 

2.0(112. POTI-MIAL OF PRLCIPITATION MODIFICA- 
I ION IN MODFUATF TO SKVFRL DROUGHTS 
J'..4 HUEl', St.jie Water .Survc) , Vtlhinn, llUti<ii\ 6 1 SO I 
Abstract: An investigation was inatie of the potential of 
precipitation modification in moderate to severe droughts in 
Illinois to alleviate water shortages in such critical periods 
77ic study involvetl time anil .space analyses of the natural 
precipitation ilistrihiition and consisted of two phases I he 
first involved analyses of inontlily )irceipilation eh.uaeleristies 
in major 12-month anil 24-monih droughts in the .5() ycar 
(leriod, 1906-5.5. Ihc second phase w.is toncenied with a 
detailed study of .storm characicrisiies in the 195.3-54 
ilroiight. one of the wiusl on record in Illinois Results in- 
dicated that conditions occasionally pievail in some moderate 
to severe droughi.s tiuring which suceessftd cloud seeding 
might provide temporary lelief over jiortions of an extensive 
titonglit region, especially witli respect to providing agricul- 
tural relief. Potential for increasing municipal water supplies 
in ilie more .severe drought eondiiioiis appear doubtful. 

Pnb May 73: 32p., NILS No. Pn-22K X17/.3: PC $4.75 Ml- 
$1 45 

SUPPOUTFD BY L'.S. Dept of Interior - Bii. Reelamation 
2.001.3. DUOLTilll IN KANSAS 

MJ. ItfiOH'/y, Kansas Stale University. AgrieuUural l-xiicri- 
ment Sta.. A-Innliulffin, Etin.uis 66502 
Abstf.ict; Ihc diiralion and intensity of nieieotologiea! 
droughts, as ileieniiinetl by the Palmer Drought Index (PDl). 
are reported for the nine crop dislriels of Kansas for 1931 
tluoiigh l9f)K Results of the analysis ean lie used to deter- 
mine dry and wet freriod cxpeetiincie.s, land use capabilities, 
and drought di.saslur areas. Suniiuaries of overall moisture 
eoiKlitions arc presented for each district for each month in 
the time period covered Month to month variables ami 
months of drongiit are indexed and tabulated I he beginning 
and ending dates, the nuixinnmi severity, and the number of 
month-s of ilrought are listed for each iieriod. I he percentage 
frequency of the various classes of drought (established liy 
Ihe PDl) are indiciited for each clirnalnlogical division rhe.se 
climatological divisions correspond directly to the nine crop 
districts. 

Pub. Mar. 71; 14p . NTIS No. COM-72- 1 102 1 ; PC S3 01) MF' 
$0.95. 

SUPPORTED BY U S. Dept, of Commerce - N.O.A.A. 

2.0014, UEACHF.S AND GROUND WATFR Ol- CAPIZ ,SA- 
ULK. FLORIDA. DURING fiXTRI-ME DROUGH I 
/i.J. RUSSELL, Louisiana State Univ. Systems, Coastal Studies 
Instiliite. lintun liitufic, Lutiisunui 70K03 
Abstract: In October 1969 beaches and water tables were in- 
vc.sligfited after 5 nionth.s of adequate rainfall in (he ('ape 
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t'f '.iriiius loc.ll storms Sliibs of the erodcj neacn 
toL'k 'scfc tossed up on the beaches, and if sun’icienily inclii- 
rjtcd bee. line incotpor Jted into the deposits No evidence of 
subseguent ccment.iiion was obsersed On Fast and 
Nottbv.est capes the ground ssater had beer) replaced by 
si.ign.int seavs.iier On Middle Cape the water table was 
lowered, but .1 salinity gf.idient and some potable ground 
w.iler were present in I'JTI The Capo Sable region iS iso- 
lated from ni.iinland surface runoff by estensive areas of 
lakes and w.itefwajs with seawater salinities, and from sub- 
sufface flow of ground water by a thick section of compact 
marl and toinpresscd peal Accumulation of ground water 
depends on loc.il rainfall, and its \oliimc suiics with size and 
permeability of eaithnieni areas The conclusions of this 
stud) are applic.ihic to many other coastal areas and may be 
useful in .issessing their population and survival potcnlialilics 

Pub aug. 71 37p., NTIS No. AD-731 381. PC $3.00 MF 
$0 45 

SUPPOR'IhD IlY U S Dept of Defense - Navy 

2.0015. SFVFRITY AND FRFOUF.NCY OK DROUGHT IN 
MISSISSIPPI 

JC MCli'H<)RTKR, Mississippi St University. School of 
Agriculture. .Vw/<' Co/iefic. MhsissipfN .39762 

This project will develop a monthly water balance for six geo- 
graphic and soil areas in Mississippi for the period I943- 
1972, Moisture excesses and deficiencies will be determined; 
and then, the beginning and ending of drought periods will 
he observed These periods will he classified according to 
degree of severity in order to secure the frecpiency of occur- 
rence of a given drought. 

Weather stations which arc representative of each study aica 
will he selected. Monthly temperature and precipitation 
viilucs for each area wi|] he deternuned from climatological 
records and values will be calculated for each area which 
represent the available water capacity in llic root /one Com- 
puter programs will be developed which use the above d.ila 
to seek the severity and frequency of drought in Mississippi 
SUPPORTHD UY U.S. Dept of Inierior • 0 Wtr. Res Kch 

2.0016. NEIIRASKA DROUGHTS - A STUDY OF TIICIR 
PAST CHRONOLOGICAL AND .SPATIAL fcXTFNT WITH 
IMPLICATIONS FOR THE FUTURE 

.V/ /’ LAH'SOiS', Lmiv of Nebrask.i, School of Arts. Lincoln. 
.S'ehraskii 6850B 

Abstract: The purpose of the report is to measure the spatial 
and lcmpor.il dimensions of drought occurrence in Nebraska. 
Such interpretations were facilitated by the computer genera- 
tion of 468 maps showing monthly values of drought in 
Nebraska, from I931 through 1969. While it was found that 
the frequency of coii.secuiive drought is least in the central 
portion of the state, the intensity of drought is greatest in this 
region Maps of correspondence which relate the areal cor- 
relation between rural population density and precipitation 
also indicate high positive relaciunships for central Nebraska. 
Interpretation of tree ring growth values using moving t-tesl 
plots did not demonstrate the cyclical recurrence of drought. 

A short review was conducted as (0 the economic and cli- 
matic impact of irrigation on future droughts in Nebraska. 

Pub Jul 7I: I50p. NTIS No. PB-2I4 093/7 PC $3 00 MF 
$0.95 


trhjcciivc: rrtJvuic a tt)iMpietieii-sive .iriuiysis oi lesnutcc ik :r 
the Central Lahotiluu Hasin iiiulcr prc.seiil atul pnijeLlctl uo 
dilions by relating ecotioiiiic data and inlerprclations i.u'; 
physical datji so that [banning .itid licvclopnieiil nf icMuiru's 
may protcetl on a moie siuiru) biisis, .S[iecinc go.ils .iff 
Ideiitillcalion an<l ilescription t)f i>re-scnt economic iiciiviivn 
the basin and its lelalioii to land uiul w.iicr lesmii ccs. i\,!!u 
ale the economic ittipucl tT factors such .is impiovcd .igiicul 
lural iccbiiology. expiinsum o( niiukels, aiul shifii-^ 
resources from agriculture to other uses, cvnln.ite ih: 
econotiiic consC(|iici)Cc of ilrouglit and Hoodinp,. idenlify mj 
evaluate changes in land and vvutci use palleriis iiecilcd In 
more effieiein use of resources and identify dcvelopiiieiit, u, 
meet projected needs, anil identify and ajvpi.iise iii.i ir 
problems in the attainiuenl of dcsiiablc [villeiiis of la,', 
management, anil dcveloiuiient of luiul inul water lesoiiu-i, 


Approaell; lileiUify picsenl level of rcsomce use. lesuiuu- 
development, and economic activity Make popiihition ;iii. 
lections anil project needs for output I'rnni icsoinn.- uv 
Identify means of meeting future neetls through lesoiine u-c 
and development l A-aluale tlic ec«moniic conseiineoLe i>f :il 
teriialive le-stuirce use and development decisions An.il>ii.,'l 
Icclmiqucs used incimie linear piogiiiiiiiuing. Inidgeim,'. 
amofti/ation, and .siamliud slaljsiieaJ .inajyvis id data 

Progress: Subhasin analy.sis was discoiitiniifd Hasin-vvide aiti.K- 
sis IS now underway. Work irlaii and unalylical imulels h.iu- 
been formulated Adtlilioiial d.it.i eollcclioii is iiiiileiu.iy. 

-SUPFOR 1 1:1) UY Nevada Sliiic lioveninienl • Caisnu fiiy 

2.0018. ilU; DF.ll-UMINAIION OF IMF lUlOl-INO' 
OF DROUGHT l-I.OWS Ol VARYING nTtiKIIS 1)1- 
SliVI-RH Y AND DURA IION - Nl-W .II-R.SI Y 

I.C Mtl.U H. U .S. Dept of ihe Interior, Gcologie.il Suimj, 
I'rmion. AVn Jewy l)8M17 


Infonnalion on the fici|ucncy of dioiighl Hows of vaiyiii!: 
degrees of severity and diiiaiion is necileil loi tlic proiir 
analy.sis of water .supply piohlems, iidmiuisnatioii nf the Niw 
Jersey diversion law. studies of dilulioii nf waste.s, siiulissiif 
ciTcti of ilroughts on estuarine wajei ijuaJity. nriii sludie.s <'f 
adeipiacy of tjuanlity of watei for cooling pmj.nses .im! 
generation of power 


locvalualc and publish tlic fretiuency ordioiighi Hows ..fv.iu 
>ng degrees of severity and iluralioii at all gaging st.iimns l ui 
seriously affected by legulalion 01 diversion lo suggi-.t luu, 
Uicse lovv-tlow freipicncics might he used to csimuiie Uns 
tlow liguies at uiigtigeil sites. 


Caging station ilala through the 19f,7 water year li.oe been 
imicessed by a digital computer to ohtiiin statistics of Iw- 
low- I be severity of drought periods have been cvalii.ncJ 
br*lh m time and gcographieally. Data eollecletl at p..rti.il 
record sluiams have also been ulili/eil in the analysis 
Determined T-day low-How discharges for 2.ye..r rfcuireiue in- 
tervals for alnnii 15 low.llow parlial-recoid stations for wliiJi 
rchitionships with nearhy conlinuons-record gaging st.iiani 
have recently been defined. Plotted these values on weik 


SUPIKJRTFD HY U.S Dep, of hpoi ior ' (ieolugical .Survey 

deposition IN I Hi: SOUNDS 
AND ESITJARIES OF I HE NORIH CAROLINA COASI 
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RTHD nv U S. Dcpl of Interior • Ihi. ileclaimitinn 

HYGROSCOPIC SKEDING IN OKLAHOMA 
JMR I 

ACCHEADY, Flight 'lest Rcsenrcli Inc . l.nuK lU-nih, 
rnia 

i; In July 1971. because of apparent ilrouglit in 
west Oklahoma, a rainfall augmentation progtain \v»s 
izcrl under the direction of the Oivishm of Alinosplieric 

• Resources Management of the Ihireaii <rf Reclamation 
funding provided by the Federal Office of Lmergcncy 
redness. 7'he liygroscoptc seeding project pait of (he 
II program is tiiscussed. Seeding flights were accom- 
il on lO days ihiring the period from mid-August to 
October, witli a record wot September for Oklahoma 

is no way to make a valul evaluation (»f llie success t»f 
iperational program. Ihe program is tlc.scribed aiul 
of the concepts and factors behind liygroscopic seeding 
.amined. 

I. 71: 45p.. N'flS No, Pn-atJ.*! .161: PC $3.(10 Ml- .'in.95. 
i'l KO BY U S Dept of Interior • Ihi. Recliiiiuition 

FLORIDA CUMULUS SEEDING liXPI-.RIMI-NT 
DROUGHl MiTIGA llON, APRIl.-MAY 1971 
’.yOOl.i.Y, u s Dept, of Contmorec, Enviion. Research 
iilOfk'B, Hmilikr, Coloniilo H0.102 
;. As a result of the drought in south l-lorida in the 
of 1971, Ihc Experimental Meteorology Laboratory 
) undertook ii dynumic eumulus seeding program in 
irgci areas, one to the north tind the otltet to the south 
ke Okceehobcc. In the 61 -day operational perkxi front 
il • .11 May, flights were conducted on 16 days, with 
seeding on ]>l dtiys. Real time runs of the I'.Ml. one- 
siomil cumulus model nu the 1200 OMF Miami 
(tmie eliminated days tis uiiseedablc; seven addi- 
seed days might liiivc been obtained had a back-up 

• aircraft been avaihible. Altogcilier, 2066 .Kl-gm Agl 
were dropped into 196 clouds or cloud complexes. Al- 
ur, seeded clouds produeeil about 180,000 aere-fect of 
?onscrvalive csliniiitcs ascribe about 100,000 acrc-fcel 
ding, leading to ii bcncfit-lo-cosl ratio f<ir the program 
Jing thirty. to-one. 

V. 71: 166 p.. NTIS No. COM-72- J 01 49. PC 5.1,00 MF 

LI RD BY U S. Dept, of Commerce - N.O.A.A. 

DROU(3HT CLIMA TOLOGY OF ILLINOIS 
El\ Stale Water Survey, ChkOfto. Illiiioit 60601 
; Analyses of the frequency di-stribulion of droughts Cor 
s of 3 to 60 months indicate that the relative severity is 
St in the southeastern, extreme s<rutlicrn and 
rcstcrn regions (»f the stale. Severe droughts having du- 
? exceeding 24 months are infrequent in Illinois. In 
il, the regions of greatest drought -severity arc clon- 


' '''‘igiH lias icrininatcd 

Pill* lor.i 74p I•l3.22() 413/9 PC S-l 75 MF SO 95 

SI 'PPOR j My HY |||j„„j^ Ciovernment - Springfield 

FOIENIIAL of PRECIPITATION MODIIICA- 
IION IN MfJOEUA ir. !<) SEVERE DROUGinS 
/ -I Ilf II I . Stale Waici .Survey. l.'rfM/ui, J/hfiois 61801 
AliMiaci: An invcstigalion \va.s m.idc of the potential of 
piecipiiaiUni iuiu.|ineali4in ui nuidcrale to severe ilroughls in 
Illinois III .illeviaie water slioiiagcs in such critical periods 
I Ilf sillily involvcil lime ami s]>.iec an.ilyscs of the natural 
lucc'ipiiation tlistrilniiioii .md Lonsisled of two phases Ihc 
fil.st iticoKcil analyses oj uumthly |>recipitali»m characteristics 
ill inajoi t2-m<inih ami 24-tm>utl) ilroughls in the 50-ycar 
period. I'JtKj-SS llif second jiliasc was concerned with a 
iletailfil Miitly of sionu cliar.icicristics in the 195T54 
diou|thl. one of die worst on rccind in Illinois Results in- 
diciilcd llial eomiKums occasion. illy prevail in some nunlcralc 
to sfvfie dioiifdits during whicli siicccsstiil cloud seeding 
niiglil pioviile iein]uifaiy icluT over portions of ,in extensive 
diniiglit teguMi. especially with respect lo providing agiiciil- 
llitiil relief Potential («ii iucie.isiiig imniicipal water supplies 
ill Ihc more sfveiv diouglu condilions appear doubtful. 

Pub May 7.1 t.’,*. NJJS No J'|L228 X)7/,V pc <.■! 7.^ MF 

51 4.5. 

SUPI’OUIl-T) l»Y IIS Dept oMiilffioi • Hu Uetlam.ilion 
2.IHI13. DROtKilli IN KANSAS 

MJ HHOW'iW. Kansas Si.iu I'niveisily. Agiiculluial F.xiieti- 
iiicnC .Stii . AAr/i/i(iruiu. A'wuuo (<(<^(>2 
Abstract: llie diioilion .ind iiilensiiy of inelcoiological 
droiighlK, us dflermiiu-il by ilu- P.ilmci Diouglil Index (PDI). 
arc repotted lor the nini- t iop disuicls of Kansas lor 1911 
through I96K Results ol the analysis can be used to deter- 
mine (liy and w-ci peiiod cxtiociiuicies, liiiul use capabilities, 
uml (Irotiglii disusici uieas Sumuuiiics of overall moisture 
coiuliliuiis arc pieseiilod loi each disliicl lot eacli inonlh in 
the liinu period covered Mntilli to month varialiles and 
inoiilhs of ilroiight arc inde-xed .md tabulated 1 lie beginning 
and ending ilatCH. the iimxiimiin severity, and the number of 
niondis of droiigid jire llstcil foi each pci ind. Ihc |>crcciilage 
frct|iiciicy of the vurions classes of dimighl (established hy 
the PDI) arc iiidicaled for each climatological division, flte-se 
eliiiuKological divkioiK c<»rrc.s|x»ml directly lo Ih*-' I’ioi-' ‘•'’f’P 
disiricis. 

Pub. Mar. 71: Dip., Nils No. fOM-72- 1 1(»2 1 : PC $3,110 MF 
Sd.95. 

SUPPOR-F|.:|) IJY IJ.S Dept ofCommcrcc • N.O.A.A. 

2.(i0l4, HI:AC(rf-:.S AND (iKf)DND WA‘I EK OF CAPE SA- 
BLE. FLORIDA, DURING I X'IKIiMI-; DROUGHT 
H J. KUSSlilM, Ldtiisiaiia State Uiiiv. Systems, Coastnl Studies 
histiluic. Hatoii hmisianii 7081)3 

Alistract: In Octolwr 1969 beaches and water tables were in- 
vcsiigiiicd after 5 rmailhs of itdc(|mde ruinfaJl in the Cape 


S;vWo cvvinplex In April 1971 a similar study was made after 
^ months of cstremc drought in the Florida Everglades, when 
uaier tables were lowered and nallened enough to pernn 
widespread saltwater inMuskm. Much of the beach rock and 
cemented water-table rock under the beaches had been 
eroded by high-energy waves, probably of Hurricane I auric 
(1969) or v.irious local storms Slabs of the eroded heach 
rock were tossed up on the beaches, and if sufllcicnlly mdu^ 
rated hetame incorporated into the deposits No evidence of 
subsequent cementation was observed On Fast aiul 
Northwest capes the ground water had Itcen replaced by 
M.rgrvant seawater On Middle Cape the w.iier table was 
lowered, but a salinity gradient and some potable ground 
waier were present in 1971. The Cape S.-.ble region is iso^ 
laicd from mainland surface runoff by extensive ateas of 
lakes and waterways with seawater salinities, ami from sub- 
surface flow of ground water by a thick section of compact 
marl and compressed peat. Accmmilation of ground water 
dtpends on local rainfall, and its volume varies wiili si.te and 
permeability of catchment areas. The conclusions of this 
study are applicable to many other coastal areas and may be 
useful in .-issessing their population and survival potentialities. 


Pub aug 71 27p. NTIS No AD-7M JKl. PC $5.00 Ml- 
SU.95 

.SUPPORTED BY US Dept of Defense - Navy 

2.0015, SEVERITY AND FRROUENCY OF DROUGHT IN 
MISSISSIPPI 

JC MCtyHORTrR. Mississippi St Univcisity. School of 
Agriculture. Suite CoUege. Mnufuppi 39762 

This project "ill develop a monthly water balance for sis geo- 
graphic and soil areas m .Mississippi for the period 194.3. 
1972 .Moisture excesses and deficiencies will he ilclermiiicil; 
and (hen. the beginning and ending of tifough! perioils w ill 
he observed These periods will be classified according to 
degree of severity in order u» secure the frequency of occur- 


rence of a given drought 

Weather stations which arc representative of each study iifoti 
wiK be selected .Monthly temperature and precipitation 
values for each area will be determined from climatologiciil 
records and values will he calculated for each area which 
represent the available water c.ipacity in the root /one. Com- 
puter programs will be developed which use the iiImivc data 
to seek the severity and frequency of drought in Mississippi 

SUPPORTED BY U S Dept, of Interior • O. Wtr Res. Rch. 

2.0016. NEBRASKA DROUGHTS • A STUDY OF IHEIU 
PAST CHRONOLOGICAL AND SP/\TIAL EXTEN T WTl H 
IMPLICATIONS FOR TIIF. FUTURE 


MR LAft'SON. Univ of Nebraska. School of Arts, Liutoln, 
Nebraska 6«50K 


Abstract The purpose of the report is Ut n\c-aswe the spatial 
and temporal dimensions of drought occurrence in Nebraska 
Such interpretations were facilitated by the computer genera- 
tion of 46K maps showing monthly values of drought in 
Nebraska, from 1931 through 1969. While it was found that 
the frequency of consecutive drought is least in the central 
portion of ihc stale, the intensity of drought is greatest in this 
region Maps of correspondence which relate the areal cor- 
relation between rural population density and precipitation 
also indicate high positive relationships for central Nebraska. 
InlerpfLMation of tree ring growth values using moving l-te.st 
plots did not demonstrate the cydtcal recurrence of drought. 
A short review w-as conducted as to the economic and cii- 


SUPPORIUD HV U.S. Dcpi "f 

2.0017, l-:CONO.VIIC l-.VAll 
DEiVEI-OPMENl Ol' WA I I K 

// C I FF/'f-K. Vlniv of Nevvwla. 
Raio. Ne^uuhi h9M)7 (Ni;V()C)2‘. 

Objective: Proviile a c.iniprclicnsi 
the Ceiilral l.aluuitiui Hasin mul 
ditions liy relaling econoiiiic t 
physical vhda dtut planning . 
may proceed on a '"oic soiii 
Identificalion and description o 
the basin ajul its lelalion to Ian 
ate the economic impact of liu i 
liiral lechnology. oxpansiitn 
resources lioni agi icultiire l< 
ectmomic coiisci|iiciicc ordioii, 
evaluate chaitgcs in liiiiil iiiul v 
more efficient use of resmiices 
meet projcctetl ncevis, mul i 
problems in the attainment i 
maititgemunl. and tievelopnieiil 

Approach; Ideiilify pie.senl leve 
development, *11111 econoniic <u 
jeetions and iirojecl needs lo 
Identify me.tus of meeting futui 
and liovclopinent T.vnhiaic iltc 
ternative resonicc use and dovi 
lcel)ni(|iic.s used uiuhide line 
aitinrlii'iitioii. and slittiilard stati 

Progress. Sultbasiu analysis was d 
.sis is now untleiway Woik pla 
been rormululcd Adviilional dai 

SUPPOR ini) HY Ncvmla .Stale 

2.0018, I'ill': Di'll-RMIMAI'K 
OF DUOLlGin Fl.OW.S OF 
.SEVERI TY AND DURA I ION 

f.-.CF U S Dept, ol Hu 

Trnuiui, iVea Jcisey 0K(i()7 

Inforniitlioii on the trcipicney ' 
degrees of seveiity and tliiiali 
aimlysis of water sujiply probfci 
Jersey diversion law. sliidics ol 
cfl'ccl of droiigbis on csiiiariiu' 
adetimiey of ipninlily of wati 
generation of power. 

To cviiliiiile and publish (lie licipi 
ing degiees of severity and dm 
seriously affected by legulnlion 
these low-flow fieipiencies mi 
flow figures at ungageil sites. 

Gaging stiilion iliila tlirougli tlie 
processed by a digital compiil 
flow. The severity of dicuiglil 
both in lime and geogi.ipliic*i 
record stations have also been 1 

Determined 7 diiy low-flow iliscli 
lervals for tilioiit I.S low-llow p; 
rclaiiimsliips u-itb nearby con 
iiiive recently been defiiied. I 
map. 

Prepare low-flow freciueney data 


major I^1SASII-;U !VIm:s 

If I INdiiAM. I'niv of NouU C'uroluui, Stiu.ol of Ails, Chtfvl 
llill. CiiriiliiKi 275 M 

Tl.tr nhicccivos of lliis |>roji-ct iiic: ( 1 ) lo ilfU-iiumc Hu- dunces 
Ilut arc lakiiin place in the hoiunn l(»p(»r.i»pliy nml 
slioiclities ofseleeterl Mml> aieas t»l ibe Inliil Mmiul- 

cMu.ny envirimiuenl of the NoiUt Caiirlin.i coast, hm espe- 
cially Painlicr< Soiiini, (2) lo slu.Jy the eiosioo.il tlcposi- 
lional pH.cesses lesponsihle hit these cli.iitf'es. .iml ( J) In 
jireiliet fiiliire ehaiiftes. 

How inf.rrinalu.ii will he applie.l: Inhumation j-ainccl in this 
nrograiti will he nse<l hy Slate ami I e«leial apeiieies In pie- 
ilKt the el feels on erosion ami ileposilion ol ( J ) sinims. (2) 
cliaai'.es in rivet lepime fioin (looih. liiimp.his. tl.mis. ( I) soil 
conservation piaeliees, (‘11 opening ami elosmn ol inlets. (S) 
clrecljiin}; activities, (hi consluielion ol slunelme lacllilies. 
(7) shoreline ami holtoin mining. 

Aeeoniplislnncnls hntinn the past Iwelve immlhs. oUt ami new- 

aerial pholopaphs of the slmly mens have I'ceii olnninerl ami 
lire heiii}', sinilieil nclaileil l iillioinelei liaeinps are heiiif 
malic Hie heavy mineral eonlent ol l/t samples has heen 
user' to cslimiile tlic soiiue of the samIs heinp. rlep«»site«l in 
llie soumis iiml esinaiies. Ihe day mineral vonieni of W» 

samples has heen useil to the M»ntte ol the days 

heint’ (Icposiletl in the sonmls ami evtmules Uo\ vous .nv 
hciim taken in ihe stmly aieas. 

SUI'I’OR I ID UY HS Dept, of ( oinineiee NOAA 

2.(1(120, DKOUHin AND WI I IN NdIMII 

DAKDI A 

HAMIIil /. Noith Dakota Stale HinveisHV. Apiicnllninl 
|•!xpel1n1c•llt Stii , liiiy<‘. Ihikoin MHiH (NDiMMh) 

Ohjeelive: Develop a imnld loi imp the oecmieme 

aiul piohahililies ol ilionplil am! wd spells in a •-nhlitniml di 
male Apply llie model h* ihe soil siitv-ev ami diinalie tl.iln 
(tom seveial stations in Ihe slat*-. 

Api’foaeh: An iiiiinov,-il nioisliiie ae< oniilinp pnneilnie !•» 
iletermine Ihe oeenireme, ‘.eveiily, and sti.ne rlislillmtioii n| 
ilroiiphl ami wet spells will he devehipeil An appiopiinte 
piohahilily ilisli ihnlmn lniuli*'n wrll he nsml to toinpnie 
prohal’ililies ol oevniieme, slail and eml tlales. ami seveii 
lies ol ilioupht iiml wet spells usmp ii dense » hmatoloptval 
nelvvork in North Dakola llie hasii iiiodel id W ( P.dtiiei 
for ealenlatini', the watei h.ilame will he sonsideietl ailil 
fiirllier ndineaieiits with lesjieil to (lie miitd'ei ol soil layers 
willi (liffetinp ithysieal piopeilies, ilepllis ol soil piolile >nid 
vvinler nloislure halaiice pioeedines will he ina«le 

I’ri'Hiess: I illy-live elitu.ilie slalions lioin Nmlh Daktda have 

heen seieelcd hn I dionplil and wet spell peiioiK 

across the slate Moisture haloliei' .levonnlin^ imMlels, hased 
m.iiiily on the Palmer Dronplit Imlex, have heen tieveloperl lo 
inelmie the followiiip rmulitn alions weekly aei oiiiillnp rd 
water halauee, avail. d'le soil water stoi.ipe maV hv m Miiyilip 
luimhers of soil l.tyeis aceonlitip lo soil type ami loolinp 
ehanielerislies ol crops piowii. vaiialile w.iler wrilidiawal iae 
lofs .ire ealeiilaU'd to atijiisl die i.ile id waUi loss iioiii each 
layer as nffeLled hy the w.iiei lioldmp v apacily o| the l.iyer 
. 111(1 the ainoniil of nioisinre presenl in it dninrp llie pernul in 
iiucstion. am! aeeonminp of winlei ynev iirvlaVum m the einmi 
liilive moislnie aecjnintinp procednie Ihe niodllierl inoisliire 


2 . 002 . 3 , 

Ah\tr,.-c. The luiUiors review and suggest possible elianges in 
I'cdenil Wiitci resmirces policies and programs for reduction 
ot losses from Hoods, drought, and liurricanes Pcderal flood 
cotiiiol policy is leviewed, leading up lo llie analysis of alter- 
natives c'oiKaiiied in the 1066 report of a task force on 
I'cdeial norul control policy which is leading to changes in 
l-udcfal policy. Uesponse to the drouglil of the miil-iyhO's in 
Miissacliusetis is aiialy/ed Arguments are presented against 
siiiplc* solulioiis, ami emphasis is placed on the need for 
research on alternatives. 

Pirlv Dee. 71: !27p . N I IS No. PM.2II 922: PC S.VdS Mh 

SUPPOU'l l-D IlY D.S Dept, of Commeice • N O. A. A 

2.0022, di vi-i.opmi:ni or iiAiNrAi.i. di:i‘icii-:ncy 
INI7I-.X H)U PHl-U'IO RICO 

,M. < Al’l/'l.. Dniv. of Puerlo Rico, Agiicidlural I'xperiinent 
Sl.r,. A/nvugrre.'. I’lii'iin liim (KI92K (PIU)lllf)9) 

OI>(eclive. Characleri/e rainfall occurrence and recogni/c 
diotiphl iiieidcncc in tlie agrieiilliiral regions of Puerlo Rico 
hy dcvcioptnp a siiiuihle rainfall deficiency index. 

Approach Ihe agricniiiiial legions of Puerto Rico, denned on 
the hirsts of similar lainf.rll oeeurrenee .ind tctnperaliire 
langc. will he evaluated hy ilieii rainfall ch.ii.ieteristies and 
agtieultiti.il dioiiglii iiieidence. 

Progress. Iw«* e(|(ialions were developed to eliaiaLlerixe rainfall 
dtsiiihniion .md rahif.ill delkiency, while involving differenl 
lainl.dl par:ituvle(s lo yield calculated yearly values wliieli 
suggest tire exrsteriee of cyclic trends over a 111- lo 1 I -year 
span On years ending in eitlici (> or 7. the drier pari of the 
year hecomes paTticidiirly dry while tlie r.iinfall dislrihulion 
along these years is highly uneven relalive lo other yeiir.s. 
Hoih comliiions arc lellceled liy the high values of the Rain- 
tail Distrihution ( oetlleii’iil (RDC) and the eorrespomlingly 
low valncs of the Rainfall Dclkivney Invlex (RDU Converse- 
ly. on years ending, in either I or 2, the drier imri of the year 
is least (nnticularly dry wliile the rainfall disli ihiition is 
generally tiieri tlie most uiiiforin It may he ohseived that 
hoth chcntnstances occur alxrul half-way helvvccn each other 
along, the Id- lo 1 1-yeai span. I Iris sitimlion is Ireller defined 
lor Caguiis ilt.in foi l ajaido At the I'onnei location ihe 
KIK‘. which should appio.ich (i.Sl) I'rom above as an op- 
iinnini vtdne, shows nieaii values of 2 llh ami (l.g7 lor the 
yetiis of worse .md heller dislrihiited r.iinfall, respectively, 
the RDJ. which should .ipproach .S.tH) from below as an oji- 
lirmiiii value, shows mean viilnes of •(i..^l and 2.77 for the 
yc.irs of most .uid least dellcient r.unhdl. icspeetively. In all 
cases the standard deviation of RDC and RDI is signifieanlly 
l..wer when ealeulaled toi years ending in (i or 7. or in I or 
2. than when c.ilcnlaled for all the yems. A manuseripl on 
twai proposed rainfall-chaiaeierislie indices was siihmiltcd tor 
twthhealiou- 

.SUPPtmn-D IlY U.S Dept of Agriculture • C.SU.S. 

2.(H)2.f. DRODlll PROHAnil.nili.S IN 1 l-NNI-SSCI: 

IP /. /VI/<K.V. Dniv. of I'emicssee, .School of Agriculture. Knox- 
\illf, .t79l(i 

flirnalolngieal data fioin selected stations that will give good 
1 .i:.-,. .,r 111.- Stoio will ho collecieil 
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2.0024, Vli;ihOROL(XilCAL DROUGHT tN TFNNESSHE 
J V VAlKSNORAS. L’ S i>epJ <if Commerce. Sitll U'e«uher 
Scf'ice, ,\'ashville. Teiiiiesw 

Absif.ift A year tlimatoldgy if, preserUcd lo dclincuu- oc- 
currences of meieorological drought (abnormally dry 
ne.ifherj in vahoo^ secftons of the .State Occurrences of 
meteorological drought ^^cre obtained from a method 
developed previously (Palmer and Havens, 19.^8). Results are 
exhibited graphically for each of the four Climatological 
Divisions jn the Stale I he dal.i shou : ( I ) the Pastern Divi- 
sion prob.tbly has a real seasonal difference in the frequency 
of serious drought, precipitation being less reliable in winter 
than in summer; (2) of the four divisions, serious drought 
(index less than • 3 0) occurred least freqiienlly in l)re Cum- 
berland Plateau and most frequently in the Middle Divison, 
(3) drought periods which lasted a year or mote were most 
frequent in the Western Division and least frequent in the 
Pastern Division 

Pub 1972 9p , NTIS No CO.M-73- IU430; Reprint. 

SDPPORTF.D BY U.S Dept, of Commerce - N.O A A, 

3. EARTHQUAKES 

INDIVIDUAL ASSISTANCE 

3.n00l. F.ARTHQUAKF.S AND INSURANCE 
UNKNOWN, Calif. Inst, of Technology, Center for Res Prev 
Disaster, Pusudenu, Culi/nrnin 9) 109 

Abstract. The annual conference of the liarthquake Research 
Affiliates, was held in 1973 on the camptis of the California 
Institute of Technology Some of the papers presented at the 
conference dealt iiith cardiquahe hazards and insurance, and 
it wj.s decided lo publish them Papers tloaling with the 1906 
San Francisco earthquake and the 107! San Pernando 
earthquake vshich were discussed arc also included 

Pub Jul 7.T I62p.. NTIS .VO Pfj 223 (1.33/2 PC SI0 25 MH 
SI. 45. 

SlJPPORTliD BY California Inst of Icchnidogy - Pasadena 

3.0002, STUDIPS IN SPI.SMICITV AND tARTJ/OUAKE 
DAMAGE STATISTICS, APPENDIX A 

A,' P STEINliRUGGL, U S Dept, of Commerce. Natl. Ocean 
Survey, Rockville. Mnryliiml 20852 

Abstract: 'I he report discusses engineering, insurance and the 
influence of deduclables on the amount of loss with respect 
to earthquake damage lo wood frame dwellings. 

Pub 1969; |48p.. NTIS No. COM-7l-OOn5V PC S300 MP 
SO. 95. 

SUPPORTED BY U.S. Dept of Commerce ■ N.O.A A. 

PUBLIC A.SSISTANCH 

3.0003, LITRRATURF. SURVEY-SEISMIC FFFECTS ON 
HIGHWAY BRIDGES 

T. IWASAKI. Univ of California, Earthquake Pngin. Res Ctr 
Berkeley, California 94720 


capacity and stability of .soils, cjirth pressures, hydraulic pres, 
sures, dynamic properties of bridges, Reid nieasuren-.er.:? of 
earthquake response of bridges. tlyn;imic analyses txf hridgex, 
and labtiratory experiments Specifications Rir the 
earthquake-resistant ticsign of bridges as usetl by jiiniiy cr- 
ganuations are also included. 

Pub. Nov. 72; 434p . NTIS No. Pn-2I.S 613/1; PC S6 OO Ml 
0.95. 

SUPPORTED BY UnivLTsily of Califiirnitt 

3.0004. REPORTS OP THE liAR TMOUAKI-: TASK 

PORCRS • RECOMMENDATIONS OP THi- I.OS AV. 
C5HLES COL'Nl Y liARTHOUAKE COMMLSSION 
L'NKMOlt'AI. Las Angeles Co. Ihl. of Sirpi-rs., 

Cali/oniiti 

This briefly highlights the work of the six liiirtluiLnike Tiivl 
Poreos ap|>omled by the Boar*! of Supervisors and prc<enls 
reconirnciKLitions ctuicerrtiiig the prtdjleni.s u(ciilifie<l hy tic 
l.os Angeles Ctxnmy liiiriht|iiiike Ctuninission in its report •. f 
November 1971. The rcconiincntliitions are set forth ori u 
subject by subject basis and also on an agency hy agent) h;!- 
sis. These (wo arrangements itieiKify what is totally leetin- 
mended on each toixie ami wlial is totally rcconmiemlctl v 
each conccrncti jiirisdietion tir agency. 

The subjects are; hn/anltui.s i>ld biiililings. safely of ilanis 
highway stfuciiires. cmie revisitnis, laclliiius vital in tMitergea- 
ties, federal consiniciion, schools, liouscs, earlliiiiiake im 
suraiicc. non-stroclinal damage, iililitics, iiistrunicnliitioii of 
major stniettircs re.searcli. strong ground shaking and fa.ili. 
ing. and emergency operations for cartlninakes. 

Ptib Mar. 72. 61p., no cti|)y info uvailahle. 

Abstract provided hy PDAA. 

SUPPORT ED IJY L<ts ArigeJe.s Cotudy (iovcntnienl - (’ahfiT- 
Ilia 

3.0005, BEHAVIOR Op UNDI-ROROUNl) IIO.X CON 
DUITS IN THE SAN PERNANDO I-ART JlQl JAKE OP 9 
FEBRUARY 1971 

PJ IIRADILEK. U S Army. Engineer District, /.rn .-Invc.Vi, 
Califiiniia 90053 

Abstract: A study of the beluivior of two flootl control channels 
in the San EeriiiUKlo carllupiakc of 9 Ecliiiiiiry 1971 is 
presented. The report concentrates on the underground vnr,. 
dull reaches of these chntincls A detailed .leccuinl of i|c 
heavily damaged areas is pre.senled. C.’orrclatioiis are ll•..dc 
between locUinic nnivements and the lielmvior <if the cor. 
dmts. One condtiit was crtisscd by n segment of the in liu 
fault break. Points on cither side of the break cx))erieiieed 
vertical, transverse and longitudinal offsets of nbtnit 4. 6 5 . 
and 4 feet, respectively. Extensive areas of (he coiuhiiis snf. 
fered failure of the walls due to lateral loatis I.vitlciue i f 
plastic hinge formation was encouniercti 

Pub. Jan. 72: I7lp,. NTIS No. AD-739 605: PC $3 00 MK 
$0.95. 

SUPPORTE.D BY U.S. Dept, of DcTciiso ■ Army 

3.0006, VAN NORMAN UESliRVOiRS AREA. CAI ll-(>I< 
NIA 



MAJOR DISASTER 1VPES 


3-0011, 


San Fernando earthquake (M 6 1/2). The investigation and 
reports arc complete the pennanent ground deformations as- 
sociated with the l‘J7l earthquake were mapped in detail 
and found to extend intt) the reservoir area ar>d to re|>ro<Juce 
or renew long-estahlisheil features related to the active re- 
giontil tectonic system, the distribution, attitude, history, and 
activity of faults in the reservoir area were determined :ind 
their relation to the regional fault system csiahlished; these 
local Jind regional relations, plus the tectonic setting and 
seismic history of the region, indicate that a magnitude 7.7 
earthquake should he expected in the Van Norman area. The 
transitory and permanent effects of such an earthquake were 
derived. 

SUPPORTHD HY U.Jj. Dept of Inlerlor • Geological Survey 

.■^.0007, PRUIJMINARY INVESTIGATION OF SIkUC- 
lUHAL DAMAGE FROM POINT MUGU, CALIFORNIA 
liAUTHOUAKn OF FKURUARY 21, iy7.1 

S.K. TAKAUAxSHI, U-S- Navy. Civil Engineering Luh.. /Wr 
Hueuemt', CoUfonm ^3041 

Abstract; The report contains information and photograplis oh- 
loincd during a preliminary investigation of structural damage 
caused by the Point Miigu, Califortiiti earthquake of 21 
February 1973. I he earthquJike was ralcil Jit 5.9 on the 
Richter Kcalc nnd caused widely scattered minor damage to 
residential buildings, damage to ntimerous stores with 
perishuhle and fragile goods, and resulted in unsafe condi- 
tions in injiny older unreinforced structures Structural 
damage also occurred at the U.S. Naval Missile f.'ciiter at 
Point Miigii. Damage to a ihrcc-story barracks, to a two-story 
Hciidquiirtcrs buikling, to an airfield hangar and to other 
faeilliieK arc dcscrihcd. 

Pab. Aug. 73: .37n , NILS No. AD.7hS 293/3: PC S.3.01) MF 
$1.45 

SUPPOR TED HY U S. Dept of Defense - Navy 

3.0008, COST-HF.NE.rTr RISK ANALYSIS OF RUSl'ARCII 
HUDGETING FOR FARTHOUAKh: HAZARD MITIGA- 
TION 

J.H. WIGCifNS. John M. Wiggins Company, Ralotulo Hcoch. 
Cnlifoniui 90277 

The project will invcsligale the possible effcct-s of earthquake 
engineering research expenditures on life and property loss 
from future U.S. ciirtlu|iiakcs. Four specific times in the next 
thirty years will he examined and (he effects of possible 
earthquake sictivity ohlained. The three specific ‘events* to 
be examined are: a reoccurrence of the IKII- IKI2 New 
.Madrid earthquake, a reocciirrcnec of llic I9t)6 San Fran- 
cisco earthquake, and the total expected annual ll.S. 
earthquake occurrences liach possible event will be in- 
vestigated for each possible date assuming different availabili- 
ty of rcsctirch results, fhe potential ilaniage iiiitigalioii will 
he accomplished by: [) cslimuting the expected damages to 
the U.S. during each ovenf, 2) estimating the cosw of reduc- 
ing those damages an a Umetion of research cl<dhtr.s av.tilablc 
and the types of research at which these dollars are tlirecled. 


Tliis report dc.scribcs an innovative study which for the first 
time examines the natioa.il earthquake loss problem anil 
develops a justifiable earthquake engineering research budget 
aimed at Jois mitigation. The approach taken was to suoep 
the known cnrllK|uake occurrence history (hazard) over the 
exposed construction for the entire .*'() United .States and e.il- 
cublc annual damages, deaths and injuries in const.iiU 
197l)SS for the years 1970. 1980. 1990 and 2000 Also ex- 
amined were two scenarios, the recurrence of the San Fran- 
cisco 1906 uiul New Madrid 1811-1812 earthquakes liuring 
the same years. 1970, 1980, 1990 and 2000 These gave a 
perspective on extreme, siiililcn loss estimates of damage as 
well as anntuii loss estimates and the effect of potential 
mitigation adjiislinenls. 

A nutnher of operations and csliiniitions were used ihroughnul 
the study, each of which were iiulependcnt variables affecting 
the oiiicom*: of the report The framework iirtd opcralioitaJ 
proceilures developed is an imr'Jrlanl outcome Many other 
hazards other than earthquake can he iretited in a like 
maimer in order to Ictirn about budgeting for rcsejireli in the 
otitcr areas. 

There arc many tables of results that can he used by interested 
readers tocxuniinc specific iiuestiotis in nioie detail. 

hub May 74. 130p . lech. Report No. 74-1201-1; J-H- Wiggins 
Co.. 1650 So I’acific Coast Highway Redondo llcach, Ctilif. 
90274. 

Alwiract provided by TDAA. 

SUFPORTFD HY U.S. Nall. Science laMindalion 

3.0010, EAIM IIOUAKF • INDUCED f-MHANKMFNT DIS- 
TRESS 

H A. l-OliSYTUx Stale Div. of Highways, SiH rnnn'iun, Ctilifttniin 
95KI4 (2R632201 17) 

lltc ol)jeetivc.s ate to survey taul catalog the earthwork 
damage, dctcrniinc the mechanisms involved in causing the 
damage, and to make tecommendalions for inininii/ing 
eailhquake damage on future projects (iroimd bre.ikage will 
be mapped, cailinvork damage will he related to geologic 
features, design, and conslnietion methods 

Dociimeiil provided to ,S.S l.l; hy the H R I .S 

SUPI'ORTED HY U.S. Dept of Iran-sportation • F.H.A. 

.'.0011, UUHAN GEOLOGY • PI-AK FOR CAI.IFORNIA - 
THE NATUR1-:. MAGNTTUDI;, AND COS I S OF (il-Ol .Od- 
1C HAZARDS AND RECOMMENDA'TION.S TOR THIilR 
MITIGATION (AHHUEV) 

UNKNOWN, Slate Div. of Mine.s & Geology, Siicriiinc>ii<}, 
Californiii 958 1 4 

The results of a three-year study of geologic problems in 
California arc presented. The total projected loss atlrihutahle 
to properly damage, life loss and loss of mineral resources, 
including l>oth direct and indirect costs, caused by ten 
geologic problems in California from 1970 to 2000 is esti- 
mnicd to be 555 billion. Four problems- earthquake shaking, 
I 0 .S.S of njincraJ rcsouree.s, land-slidirtg, and fI«oding--accf)unf 
for 98 percent of the total projected Inss. flte remaining 2 

nr>rr«/»nf nf l1i«» r^vtitnn l«>rl 1r\cc ic rhiA »/\ j»r/xcirxn 


MJfc^ .VI ifv bvilva.i, ft.r ;.n tucrall benefit cosi 

f ,t.c. of b 2 I In Jdtiition. iheiv. c.) s.iiisfyitig Kic needs for m- 
cro.vsed pwbtvc safety and the social and nolvtical conu-erns 
iherefor. geologic hazards loss-reductinn is also good buM- 


I he degree of effecliveiiess of live various types of loss-reduc- 
luvn nveasvvres possible are revicweci and recommendations 
ate presented The most effective action that can Ive taken is 
U>r evties .md counties to strengthen and diligenliy enforce 
existing gf.idmg ordinances and building codes. 


A methovJology for setting priorities for the application of loss- 
reduction measures is presenied The study concludes that no 
single r.inking of priorities wiih respect to localtHeS. specific 
problems, or particular loss-rcJuclivin programs, is feasible, 
but the actions taken shoulti commence in the more popu- 
lated and the mote ha/ard'ius .ireas 
I'uh 7?. I I2p.. No copy Info available 


Abstract provided by I'DAA 

SUPPOK'I l-.n BY U S Dept of Hinvsing (St Urban Develop- 


ment 


.^.0012, rilR SAN PFRNANDO F.ARTHOUAKl: SOll-S 
AND GFOl.OGIC INVHSriGATIONS IN REI ATION TO 
HIGHWAY DAMAGE 

Rll Stale Materials & Res Dept . Sucr.mienio. 

Culif/irtiio 

AbMtiiti The osetiill ohjectlvo of the study is to develop 
rccotniiiend.iiion.s concerning design and construction for 
minimuing distress of highway earthwairks during future 
earthquakes. This rc|ii)fl describes the effects of the .San Fcr- 
n.tndo earthquake on ficevvay earthworks Generally cut 
slope pcrfoniiancc was gtiod .illhough three slides did occur 
m very large cuts Iwo developed in the upper portions of 
the slopes and did not collapse completely Embankments 
were susceptible to shear failure, subsidence caused by den- 
sificalion, spreading, and longitudinal and lfansvct.se cracks 
Damage to fills caused by shear failure was considered minor 
jllhough three slip-outs did ilevelop in very good material 
Widespread settlement at bridge appmacties occurred on all 
freeways surveyed for damage 

Puh Sep 71: 57p .NTIS No PH-2()4 .V.9: PC 53.00 Ml- $0.95. 

SUPPORTED BY U S. Dept of Tfansportation • F H.A 

J.00I.3. INVE.S1 (CATION OF GROUND MOTION- 

DAMAGE RFI.AIIONSHII’S FOR RESIDENTIAL 

BUILDINGS IN GLENDALE, CALIFORNIA- SAN FER- 
NANDO EARTHOUAKE. FEBRUARY I 

/. FARHOOMASD. John A. Bhime & Associates. San Fran- 
lisco. California 

The investigation of the relationship between the observed 
damage to the residential buildings in two selected control 
areas within Glendale. California, and the ground motion 
resulting from the .San Fernando earthquake is presented- 
Thc procedures used in performing the structure inventory 
and the damage survey arc described I'he ground motion 
characterization, slruciure ideali/nlion, and damage descrip- 
tion used to derive the ground motion damage relutinnships 
are also given. Results of the investigation are ground mo- 
tion-damage rclalionship.s for overall building damage as well 
as for building components- One of the more significant con- 
clusions is that interior walls and chimneys are more 

Siivmnl^ihli- in (Inm.'ii'i* Ihun I»hr>r hiiildino c-iininrvn,'nte 


3 0014 RESPONSH OF I WO IDF-NIICAL SEVEN-STORY 

'.STRLICITJRESTOTHF. SAN FERNANDO F.AHTUOUAKF. 
OF FEBRUARY 9. 1971 

Szl F/?£'CMzlN. John A Hhiiiie A Associates. Sav I'rftmhut. 
Californui 

I he results of the slniclurat ilynainic iiive.sligatioo of two 
seven- story reinforccil concrete frame siriiclureh arc 
presented here. The structures .itc hotli Holiday Inn matm 
hotels that are essentially iiiciitical: one is located siboiil l.v 
miles and the other about 2fi miles from the epicenter of the 
February 9. 1971. San Fcrnaiulo earthquake. Appreciable 
nonstrucliiral damage as well as stuue slructurtil damage w.w 
observed. Stroiig-imitioti seismic records were ohl.ilned fur 
the roof, intermediate sloiy. and ground fiuot of each slrii; 
ture The analy.se» are ha.scil on data from Hie slriiciur.d 
drawings, architectural drawings, pliolograplis. engineering 
reports, and sei-sniograin reconls ohtaiiied hefore. rluxing. iif.il 
after the San Fernando ciirtluiiiake. Both structures ex- 
perienced motion well heyond the liniils of ihc bujldiiig code 
vtesign criteria A change in fmuliimental period was ohserved 
fur each structure after .several seconds of reh])oiise to lie 
carthciuake. which iiulicatcil nonlinear response. T he nnalyset 
indicated that the clastic capacity of some structural iticu; 
licrs was exccodcti, Ideali/etl linear motIcK were ctviislfiic'til 
to approximate response at various lime scgmcnis. A mcilu tl 
for approximating the noiilineiir response of each stniciurc it 
presented The effects of luinstniehiral clenicnts. yicMiig 
licams. and coUimn capacities me illiisiralcil. CoinpiiTlsoiis u| 
the two huildiugs arc nuide for iluclilily fiicCors. dyiiaiiiic 
rcspoiisc cbiirncieristics, am) diuiiagc. Conclii.sinns are ilf.iwn 
concerning the effects of the earthiimikc on the sliuclufis 
and the ftjturc capacities of the sliuctiires- 

hib. Ocl 7.3: 70p . N ITS Nv). JAIl-9y.9«: PC S.S.45 MF 5L4« 

SUPPORTED BY U.S. Atomic I'tiergy Commissiiin 

.3.0015, OBSURVA ITON.S O)- DAMACiE lO fil.i;NT7z\l.l- 
SWIMMING POOLS. MOBILE. HOMES. AND COMMEU- 
CIAI. BUILDINGS RESUI.ITNCl l-ROM SAN I URNANDD 
FART HOUAKU OF' 1971 

IF.//. NliLSON. John A Illume Sc Associutc.s. San Fromhia, 
California 

No summary lias lieeci pmvided to the Smilli.sonian Science In- 
formation Exchange. 

Puh. Oct. 72: 57p.. Nils No, JAB-99.91: PC 53 00 .Ml* $09.5. 

SUPPOR TED BY U S. Atomic F.ncrgy Commission 

.3.0016, SEISMIC MO TION-DAMAGE UELA TlONSlHPS 
FOR LOW RISE BUILDINGS - COLORADO 

RT.. SCIIOLL, John A. Bliimc St Associates, San Fritntiui’. 
Californta 

The Rio Blanco cveni, a niidear gtis stimiiliilioii experinient In 
Northwestern Colorado, provides a uniiiiio opporltiiiily to ex- 
amine the response of low rise huildings to strong iiioliiui ex- 
citation and to correlate tliese changes with seismic gri>ua:l 
motion histories TTie nteasiirciiiciu program involves tlelci- 
iiiiniiig the response of twelve low rise structures of varying 
cnnslruetion quality and tcelini(|ues located at vatying 
distances from an unilergrouiui nuclear detonation. The 
iccoTiled dstta will he digitized and ii prcliniimuy anidysvs will 
be peTforiiied to determine the ipialiiy of the data. 

SUPPORTED BY U.S. Nall. Science Foiindation 

3.0017, DAMAGE SURVEY, SAN FERNANDO 


MAJOR OISASTf-R TYPEfS 


3 0023. 


The rcsiills «f an cartlKniaki; ilainiijjc field survtj conducted 
jhvt iJie rel> 9, 1971 .Sim Fernundu ear(h(|ua(cc arc sum- 
ni.iTi/cd. I he survey was performed lo colled data regarding 
L'.iriliciii.ikc damage or lack of daiiiagc lo structures, systems, 
aiul ciiuiptnent rel.ilahic to miclear power plan! components 
\eiiose fuiictiiin is safety related. Tlie survey covered danis. 
cinhaokiueiits, aiul clianrtds; coniniunicalion systems, eleciri- 
Ciil suh.stitiions, switching and trartsinission facilities; 
mcehamcal anti electrical equipment includirtg generators, 
I'iping systents. aiul emergency ptiwer generating systems, 
piping systems. Mriictiircs including highway overpasses, 
inm'ci Imii.scs, t.iiiks, and siaeks; and underground iilililies 
and tanks Recoinmciulittions for future imalylical studies are 
presemed. 

p(d) M.»r 7J X7P, N riS No MnFDR.S-l: 1»C S3 (H) MF 
SII.9S. 

SUl’I’dR 1 1:1) IlY IJ.S. Aloniic F-iiergy Coiuuiissioit 

3.0018, SIIUJCrURAL liMT-CIS OF IHF FAIRUA.S'KS. 
Al.ASKA liAIFI IIOUAKM OF JUNF 21. 1967 

F'<VA.'iV<7ll'/V, John A. lilume Associates. .SVm /-mmhru, 
(.'iiiifiinuii 

All e>irth(|iiako with throe primary shocks of Kiehter mag- 
niltidcs .*'.4, 3.6. jind 3,4 (US. Coast and (iecHlctic Survey) 
ocftirrod 13 kiloiiiders cast southeast of Fairbanks. Alaska, 
nil June 2l, 1967. T'lic cortlu|iiake caused sliglit to moderate 
d.itiiagi! lo Ktructtires in Fairbanks itiul at nearby I't. Wain- 
wfigin, Ciroiind motion was fell over an area of 90.000 
siiuare miles, cxteinling os far as Anchorage. 415 kilometers 
to the smillnvcsi. I'lte I'oirhaiiks eartiiquake was assigned .i 
mxuviiiii Modifieci imetisdy of V» by the U.S 

Coast and Cicodeiic Survey. Ihe three prnnury shocks 
eviduiilly Itiid llie s.ime epicenter locution, 64 K degrees N. 

tiegfccs W. Aficr.sliocks, which eoniiiHJcd for -several 
days, had a comnum epicenter whiett was kicatcd close to 
(he cpicenlcf of llic three major shocks. Damage icporicd 
L'linsislcil essenliully »*r cracked and tiisplaccrl walls. Inoken 
I'aiies of glass, and fallcii ceiling tiles and panels No street 
damage was reported, .iltlioiigli there w:is one case t)f earth 
MilisUicncc at Ft. Waiiiwiiglu. 

I’uh Mar 70: 39|) . N I IS No JAU 'W Sl: HC $3.00 MF 50.65. 
SUI’FOUTIil) IlY L‘ S A toinic Fiiergy Commission 

.I.OHJ';, FiNfilNia'R/NfJ .SFISMOl.OfiV 

I.K. AlJ^DiUCniUi, U.S. Detil. of Coiuniercc. F'nviron. 

Research l..dioratorjes. /Itiiililcr, CrilDnuh 80302 (22390523) 
Ii;ifmic4d olvieclive: Id invesligiitc llie effects of strong 
eartluiuuke ground iiioti<ins on inaii-madc structures and to 
correlate those results wiih stialies of ground brcakagc--bolh 
f'fimary fuiillrng .md .secondary hreakage-'in •in effort to 
iniiliini/.c the loss of life .aid irropcrty in fiiiiire large 
Ciirllu|iiakcs. 

A/)()ro;icli. CojuJiict proiiipl, on lJic-.spol field >nve.s(igalioii.s of 
llie effects of .strong earthquakes as seen from a seisiiio-Icc- 
tunic view|)oiiil; ilcvelop improved techiiupics lo identify pri- 
niiiry fault hroakiige nnil scemidary surficial cITccIs of similar 
apiieiiraiico, and lo correctly differentiate one from the 
utlicr; interpret deiailcil damage patterns from strong and 
destructive uarlluiiiakcs in terms of ground breakage effects; 
continue effort.s lo expond the overall dynamic lecordiiig 


celeraiions seen at several places lends further credibility to 
the unusually high accelerations recorded .it I'acoima Dam 

SUmMiTFD IJY U S Dept of Commerce - N.O A A 

3.0020. .SF/SMir R/SK • FTJAA ■ WASHIN'CilON AND 
UTAH 

S I ALC,I:K^flSSL\'. U S Dept of the Interior, Geological 
Survey. Boulth'r. Culoriula 80.102 

Prepare intensity maps tor the postulated d.imaging 
earthquakes Prepare a report on the potential damage, 
prolrahJc tvisua}fie.s. and evaluation of tiebris clearance for 
use by disaster relief agencies 

Maps indicating the estimated distribution of .Modified Mercalli 
intensity in the Puget Sound area in the event of the occur- 
rence ol niagiiiiude 7 earthquakes ( 1 ) near the hypocenter of 
the 7 1 shock of 1949. and. (2) near the hypocenter of the 
magnitude 6 5 shock of 1965. arc nearly compleleil 

SUPPORlF.D IJY U.S. Dept of Interior • Geological Survey 

3.0021. PLRFORMANCE OF SINGI-E FAMILY 
DWELLINGS IN THE SAN FERNANDO F.ARTHOUAKE 
OF rnnRUARY o. 1971 

l-.E MCCLURL. U.S. Dept of Hou. & Urb. Dev.. Off. of Pol- 
icy Dev Sc kca.. n’iis/itiif'tn,i. Oistriii of Colunibui 2(l4(i) 

Abstr.ict; The report presents the rcsiilts of an in-depth en- 
gineering study of 169 single family dwellings damtiged in the 
1971 .Sail Fcrn.iiulo earihqiiuke selected In such a manner as 
to provide data for evaluation of present HUD accepted 
methods ol single family structure locution, site planning, en- 
gineering, structural dc.sign and ciiii.siruciion. In addition to 
the analysis of the damage dwelling survey data, the conclu- 
sion and recommcndiitions in this report are based on inspec- 
tion ol diitnagcd dwellings immediately follow-ing the 
earthquake, review of dwelling ilamage reports prcp.ired by 
others and interviews with building officials, contractors and 
dwelling owners. 

Pub May 73: l4Kp , NTIS No PH-226 293/9: PC 59 50 MF 
$1.45. 

SUPI'DR'IED BY U.S Dept of Housing & Urban Develop- 
ment 

.3.0022, REPORT INTO .SF.l.ECTED AREAS OF 

ECONOMIC IMPACT OJ- THE CALIFORNIA 

EARTHQUAKE FOR THE OFFICE OF EMERGENCY 
PREPAREDNESS (AHHREV) 

J.y. COYNL', Public Adniinislralion Service, Chicago. Illinois 
60637 

This current inquiry has heen directed primarily to the ex- 
perience of the California earthquake of February 9, 197 1 , as 
it shcd& light on three types of economic impact which have 
been the subject of complaint or representations; the middle- 
income citizen whose disaster losses are heavy, the dam.igcd 
private, nonprofit community ho.spital. and the private con- 
tractor who has public facilities under construction when 
they suffer disaster damage 

Suggestions for dealing with thc.se situations have been made 
against a backdrop of what has heen judged to he the cur- 
rently accepted role, policy, and purpose of the Federal 
G«>vernmenf in disaster relief. 



3.()()24. 


MAI 


A J SClUrt. l^urthie UniversiVv. ScImm> 1 of Acrouuuttcs, 
l.(ijU\t’iU‘, liulitiiiii 47907 

Ihc Sim l-crnat.do Valley ImrllKluakc (SFVI-) of 9, 

1971, subjected many works <)f man in llic affccleil anas lo 
a severe n;si of Ibeir reslslatice to cartlu|iiakc tlaiuape. If 
served as a poignmu rcnumlcr that existing, speeificalnms fm 
earlltqiiakc ilcstgn ami coiisiniclion procctliiics ate in* 
iidc.iuale Olrscrvatton and analysis i»f tbe various failures has 
provitleil an oppornmily to evaluate ami improve u|u»ii exist- 
ing priicediifcs. 

Ihis report is concerned '««h tlte impact of caitlutuakes on 
elcclrle power systems, with parliciilar atleiilioii Ideiiserl rni 
the following ihtee areas: (a) llio effects of an eatllupiake 
on the power network in the Western States, (h) llie f.itliiie 
of Mibsyslenis and tomponeiiLs of the powei system, (c) I he 
loss of power to hospitals 

Pub Jan 72. 7tip.. Report 72-1. 

Abstract provided by l OAA. 

SlIPPOR ! i;n HY U.S. Kall. Science Foniuliiluni 

.V(1024, STUIMIS IN' SHISMICIIY ANI> l ARIHOt’AKl 
nAMAtiC SI AtlSlK'S. Al’IM NDIX » 
s:r AI.(H:HMI\SI:N. ll.S. Dept of ( oinmcKV. Nall. Oecini 
Survey, linrkvillt', ShnylatuI 20K^2 
Abstract: 'Ihc repotl presents a mtlluulidogy lor the coinj»iilir 
tioii of losses to fcs»dcnli.d dwcHmy.s m faltfomia lesidtiny. 
frotit carduiuakes. 

Pub I9tt9 7l)p.. Nils No COM-?! -(10054 PC 5t,t>0 Ml 
50.9.5. 

SUPPOU'IHI) IlY U S Dept ofCoinmciee - NO A A. 

.5.0025. INI'. SANIA ROSA. CAlIumNlA. 
l•ARTIIOUAKl,S OI-Ocrom-.R I. 1909 

K.y. sn.lNUniHHil.. us Dept. N.iil, Ote.in 

.Survey, lioikville. Miiryhiiul 3I)K52 
Ahsli.icl. Santa Rosa. Calif . w.is dninnged at 9:57 p.m tl'acitu 
daylighl liriic) on Oel. I. 1969. by a mapnitudc 5.f) 
earlli<|(iake Iricalcd very close to lire city. I.alci the s.iim: 
evening at 1 1 20 p.m a sccorul catllninake idso ceiiteied 
near the city .ntd having .i 5.7 niagiiitiide, created addilioiiiil 
damage. Since icpaiis obviously eonUl iwd be made between 
cartli(|iiiikc.s, since llie diiinage w.is ctiniiilative, (he Itvo 
events should he considered .is a single seiies of Oiirtliqiiakcs 
fioiii a diiinage standpoint, llie Simla Rosa emllupinkes of 
Oct 1 are of siilrstiiiilial engineering interest becansc of dis- 
proporlionate ilamage ti> ciirtluiiiake- resistive luiihlings and 
because of the eonecnlriitii>ii of dwelling diimiige into a lela- 
tively small area, among oilier reasons. llie recent maiked 
increase in piibtie mieresi in earthquakes has also focused at- 
Icnlinn on the dainage in Santa Rosa. I hits, the engineering 
and scicnlific nnding.s. as well as the lecommcnd.tlions 
developing from these earlliqiiakes, may well have >i grcaler- 
Iliaii usual inip.ici on public policy. Iliis repnit is cHscntl.illy 
directed toward the engineering as(iects of the carilwpinkc'i. 
'nil. 1970: 1 I .Ip , N I LS No. CO.M-7|-(M)l.inr Ml- iO.95. 
iUPPOR i nO IlY U S. Dept, of Commerce - N.O A A 

L0026, DAMAGI- .SIATIS'IICS l-OR HKill-KlSl' 
lJUll.DINGS IN Tiff: VICINU Y OI- 'IimSAN Ft-RNANDO 
l•ARTIIOlIAKI■ 


nmlriecs. showing the lel.ilionsliips 
sistaiice, intensity I'f giorml slinking .i 
given scpnr.ilely foi steel mul roiKu-tc 
to the viuions sliuetm.vl and non sii 
ilcsciilvd sepal. itelv I Im ddlU nIt pi.i 
diitii is explained, ninl siiggi slioiis .in- 
timing. Inline i.ii tluin.ikcs 

Pid*. Apiil V t. |99p , Opiiimim .Si isnm I 
Danuige St.ilistiis Uepoit N.> I. Ibp 
Mass. Inst ol let tiMoloj'S. Caiiil'tidgc, 

Abstnicl piovitled 1'^ I l>AA 

.SUI'PORII D MV US Nall Siicntel 

.V»l»27. WAV even lAUtilM I/' 
SIUIICIUKI S 

/ KAS/U.U. Unjv ol .New Mexlio, | 
Rese.iieh. . iZ/'n'/m A'r»i .t/euin W 

Absliael loweyile l.iligm' damage Im 
single ilegiee of lieetL nn ssslems ailiii 
.q ilie I I Ci'iilio ( 19 Id anil I9d(l), (l| 
(19521 eailluiuiike' M.ixnmiiii displ. 
faligne Niiline eiileiin aie also loi 
deflet lion, and m.ixjinnin 'diain leliilii 
simple liatiie wiili lei l.mgulai lolmn 
loi leveisiils of loadings I he load at 
stiain ciuves ate ttioposid to give llie 
stnielines luivmg avt iagi- widi Mange 
liysleiesis loops ate nlilired loi Imdl 
imixiiimin sliueliiie slialn vaiialion I 
ly and liie i<>iies|iiindiiig i iiiimlaloi' s 
is then ohiaiiied 

I'lih. Sep 6K; Ht.p.NIIS No PH|9H (/ 

SUPPORII-I) MV US Nall S. ieii< e I 

III.SA.SIl K .MIIKiA 

.t.0l>2K, SIUDIIS III (iRol'N'U .M 
I AUIUIJUAKI S 

/I .’I ll()l.l, lliil\ ol < allh'i iii.i. Si hoi 
( tdi/iiiiu'ii 9. IV. Ml 

I he aim ol tins woi k is to ■ iih.iin i- the - 
scientilic and engineei jug iine-dioiei o 
the giomiil dining snhsiaiiiiiil e,iiilii|ii 
he eoiu'enieil willi p.ii.mielt-is ol ei 
oplimal eidiin.itloii ol nitiiisiiy ot s|i.i' 
gioiiiid veloeily, ami siuh -is the dm. it 
a lunelion of liei|nen<> <iml geoloj 
sehniologieal eonsiilei.ilioiin aie iiool 
umleislandiiig of lupime dyiiami. s on 
tion ol the eltcvl >4 gi-ologii.d sinn tu 
Delailcd stmlics will he |i|iisiieil in se 
intensity iiiul the hisloiit.d >ei»iil in ^ 
iiUcnuiillon mnl diiialion ol >diong } 

niiilcd lioiii iiv.tilahle leioids I the 

Ruenco of ImtU type on the p.iiim..n . 
cal iiml hoii/onl.il ground inolioii. use 
cleiiiciit niotlels I'm eoinplex siiiiili 
response In lest Mirjoin t Imnis on 


MAJOR DISASTER TYPF.S 
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/’. CHAKHAHARI I. L'niv of California, (iiirthquaku Pngin. 
Res. Clr., Berkeley, Cali/ortim 94720 

AbsJriui Influence of liyilroilynaniic inieractioii on ihe iJyniiiii- 
ic behavior of dunis is reduced lo Iwo diniensions; Ihe 
nialerial behavior is assuntecl to lie linearly clastic, l-'or analy- 
sis in the frequency domain, the .system is considered as two 
siibstriiclures: ( 1 ) the dam as a finite element system and (2) 
the reservoir's fluid as a cuntinuuni of infittite length up- 
stream governed Ity Ihe w:ive eciiiaiion I he dLsplaccmcnts of 
Ihe dam including hydrodynamic effects are espressed in 
linear combination of the moties of vihrtition of the dant with 
Ihe reservoir empty The analysis produces exact results if all 
modes of vibration are includc<l; however it cffeclivcly 
produces oxcellenl resides hy considering only the first few 
modes, thus drastically reducing the number of unknowns. 
Niinietical results for complex frequency responses and 
responses to earthquake groumi motions show <l) 
hydrodynamic interactirm and compressibility of water must 
be considered to obtain accurate results tor the periods of 
vibration and response to cartlitniakcs. (2) vvatcr in Ihe reser- 
voir significantly increases the laleral displacements froiii 
earthquake motion, however, the stres-ses may imt increase, 
depending on the ground motion frvtiucncy charadcrislics. 
and (.3) compared to many classes of structures, the vertical 
cotnporient of ground motion is more important in ihe 
response of gravity dams. 

Pub. Dec. 72: 172p.. NTIS No. An-7(»2 .330 PC 00 Ml 
$0.95, 
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3.0030, P.ARinOUAKH ANAI.YSLS Ol- MUl.lISfORY 
UUII.DINOS INCLUDING FOUNDA TION IN'I f.RAC I ION 

A.K, CHOf’liA, Univ. of California. f-'aft)u|uake Pngin. Res 
(.’ir., Berkeley, Ciilifdriiia ‘M720 

Abstract: Efficient methods for ilynamic aiialy.sis of respoasc of 
multistory building.s including foutulitlion interaction lo 
cafth(|uakc ground motion are presented Tlte system con- 
sidered is a shear building on a ligid circular disk fooling at- 
tached to the surface of <■ linearly clastic half-space. In the 
first method, slruclural displacements arc transformed to m»r- 
inal modes of vibration of tlic building on a rigid foiiiulalion. 
The analysis procedure is developed and miinerical results 
are presented lo demonstrate tliat excellent results can he 
ublainerl by considering only the first few modes of vibration. 
The second method developed is ba.scd on the Ril/ concept. 
Uie structural displacements incUnling those at the base are 
expressed as a linear combinalinn of Rit/ Vectors, which arc 
selected as the fir.si few tiuulcs of an associ.itcd biiikling- 
foundation system. Numerical results are presented lo 
demonstrate llic effectiveness of this iipproacli. 
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3.0031, F.ARTIIOUAKE RhSPONSF OF CONCRHTE- 
GRAVITY DAMS 

A.K. CHOPRA. Univ of California, Earthquake Engin. Res. 
Clr., Berkeley, Coliforniii 94720 
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in the funiliimcnlal mode Four cases were considered: dam 
alone (without reservoir I. resefvoir-iiarn system -- interaction 
neglected, reservoir-dam system •• interaction included, and 
rescrvt»ir tiam system •• intciactioii included but water com- 
pressibility neglected F.xprcssions vscrc dcrivetl for the com- 
plex frequency response functions for the dam displacement 
and lateral hydrodyn.imic force m each of these four cases. 
Ihcse rc.suUs along with the Fast I'ourier Transform al- 
giirithm were iilili/cd lo compute tlie time-history of respon- 
ses ol 2K rcservoii -diini systems to the Taft earlh(|Uake 

Pub Jan. 70: 40p.. MIS No AD-7()9 640. HC $300 MF 
SU6S. 

SUPPORIFD MY IFS. Dept of Defense • Army 

.3.0032, LNI-RGY AMSORP TION CMARAC TF.RISI ICS OF 
S'lRUCTlIRAI. SYSTI-MS SUnJEClTD TO 
F-AR'i I iodakf: excitation 

R.IP. i'l.OUilH. Univ of Calirornia. Farlliqiiiikc Fngin Kes 
Clr . Reikeley. Cdhlorniu 9472U 

Ibis is a coiuinualion and expiinsion of work iniliateil under 
previoii.s N.SF grants I he progr.iin of activities includes test- 
ing <*f sliuctural cominmenls such as reinforced concrete 
beams ami beam- columns, leinforccii concrete heam and 
column subassemblies and reinforced concrete frames with 
spandrel walks The imHicraie si/e earlh(|uake sinuilalor will 
be usc«l to verify, extend and moilify an.ilytic understanding 
of the cartlu|tiake response of steel rigid and braced frames, 
tcinloiccil concrete bare frames, reinftuced concrete frames 
with slicai or int'tllcd walls iind nnisonry structures. Thu 
results of these exiierimenlal activities will lie corrclaled with 
theory and compared with results of a .separate field lest pro- 
gram. Concurrent analytic icsqareh will l>e diieclcd lowaril 
developing comimiaiional iiroectlurcs with which cngiiieeis 
can predict Ihe inelastic response of real slruclures under 
strong carlhquakes, Ihe amount of damtigc likely to he in- 
(lieted, and the possiliility of complete collapse, with .suffi- 
cient accuracy and economy for practical purposes. 

SUPPORTED MY U S Nut) Seicucc l•'olllKlalio^ 

.3.00.3.3, SIOCIIASIK' INITASIIC RESPON.SH OF 

OIFSHOIU-: T()wf;rs io strong .motion 

F.ARTHOUAKHS 

M K. KAfll.. Univ of ( 'alifonita. Imrthquake l-ngin Res C’tr.. 
Ilctkefey. Ctilijotfih 9472(1 

Abstract; Ctnnplexitics of slochaslie analysis of tiffshorc lowers 
inchidu nonlinear effeeis due to coupling of the hydrodynam- 
ic drag forces with slrueliiral rc.sponse. non-linear effects iluc 
lo liysteretic force ilefoimation relation.s to the tower, and 
noti-.stutionary random excitation ami response They are 
overcome by introducing certain approximtitions not affect- 
ing the numerical lesulls seriously. .Semi- closed form solu- 
tions are deriveil for Ihe time dependent variances of 
rcs|>onse. Passing shot noise through a second order linciir 
filter siinula(c.s grouiul acceleration- Ittfcrrtiil tower force.s are 
geiieriited using linear and bilinear hyslerctie relations, result- 
ing in a full .siifTness matrix where the iridiagonal terms are 
time dependent tti account for liysterectic effects. I-'itially 
equivalent linciiri/ations leail to a system of first order non- 
linear tlifTerenlial c<iu;il!oiis with the time dependent vari- 

ttv tUi> l lltL It/Klrvk 'irA i I/* 1 o t* i n I 'to 
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C Univ of Calirornin. t-ariliqiiakc \\nf.W- Uvs. < u . 

HcrkclfV, Oiliforiiiii '>4720 

Abstract: A general iir’IIkhI for lineal aiialyiih »4 ri'NiuniNV nl 
axisyminelrie iowers. patlly suhmcrgctl in watei. !«> 
eatVhiiuake gtouiul nuition is ptesculed llascil on u*miHs nl 
the tlrst part of this inveslipalion in wliicli the h.isie 
ineeiiaiiisin of stnicinte-walcr inlftaetion is slinlieil. waici is 
treated as iiiconipiessible in llic .malyjiis. Mie elUets iit sm 
imiiuling water on the carClK|iiakc n-spoiisc of toweis an- sin 
(lied It is demonstrated tliat these effeets are p.eiu-iaHy Mp 
iiificant 
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3.01U5. SMAKI-; - A CmiPUlIU 1‘IWMiUAM lOU 
r-ARIHOUAKf; RliSl'ONSI-: ANAI YSIS <H HORI/ON 
TAI l.Y I.AYMUI-OSiri S 

P H. SCHNAHI\I.. Univ of ('alifornia. I aitliqiiakr I lij'.in Rrs 
C’lr., Ihikcley, CutifomM '>4720 

Ahslrael. The progiaiii cominilcs the icsponse in a hori/ont.illy 
layered soil loek system snhjceied to Itaiisieiil. wilieal 
travelling shear waves- 'I he iiiethiHl is based on Kauai's m4ii 
liini to the vvave c<|natioii .iiul the bast I iniiiei liaiisloiiii al 
gorilhni. The motion used as basis for the analysis (.an he ap 
plied to any layei in the system Systems with elasii* base 
aiul with vatvabie damping in eaeb layer van be analv/ed. 
l'(|Miviileiit linear soil properties aie used with an iieial'M 
procedure to obtain soil properties loiiipalible wiib ibe 
slrains dcvelopetl in caeli layer. A vaiied set of opei.itioiis ot 
iiileresl in eartlupiake icsponse analysis eaii be pertoiiiietl 

Pub Dee 72: IU5p.. MIS No PH 22o itlV/** P< ' f.l.litl Ml 
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•VflO.Xi. r.AUlHOUAKb ANAI YSIS i)\ SJUUt lURl 
l Ot.'NDA I ION SYSII-MS 

.■i.K I'd/.V//. l-iiiv. of t'alifoinia. l-artluinake I ni’in Res ( ti . 
Ili'rkclfv. Ciilifumiii *>4720 

Abstract A eompiiialinnally ctfieiciil pioeednre toi the lineat 
eiirt]n|(iake analysis of slrueline-roiiiidalioii ■•ysleiiis i-- 
developed, which is specially suited to linile element s<ihi 
tions (if eom|ilex shaped slrucliircs on large, layeied bumda 
lions. I lie piocediire is veiy geiieial in scope, being appUea 
ble to a huge variety of slriieniie-foiiinlalioii inlei.ietion 
problems. An explicit fornnilalioii of the inoeediio- i-. 
preseiiieil for a plane strain ideali/alioii ol a dam loimdaiion 
system. The procedure ulili/es a siili.sltucliiie approiu h I lie 
foiiiulaOoii is aiuily/eil first, indepciidenlly ol the slim tine, 
to ohiaiii its frciiiiciicy dcpeiuieni eoiiipliance cli.iiavleiistit s 
at the eoiniection nodes vvilh the slruetnrc. i-(|iiiilions oi mo 
lion for the .structure .ite then written in the lietpiviiey 
domain incoiporatinR the effect of llw fotindation. the mpnl 
to Hie prolileni being the freei'iehl molioii of the sliiKtiii.d 
hiise I he siibstriicliire approacli allows a more detailed 
modelling of the strncnire. 
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pilcti onto fcnir spcd.illy prepared I 1 3.S.()()0..scalc lopo- 
gmphic base maps, ciii.1) tovoring i long segment of 

(he S.in Aiukc.is fault Facli of these genlugie maps will be 
accotiip.inied by sevcf.il cri»ss sections and descriptions t)f the 
rock units. Also lyluivicJ fur fnihlication are sevcial I;62.500- 
scale (iua<lriingk' transects astride certain critical parts of the 
fault 

The basic geology inaiiped throiiglunit this area will .serve many 
(>utpobCs, such as hication of materials suitable fiu construe- 
lion of liiglisvays, canals, .md ilains, locairon of geologic 
hj^rards such as laulls. l.mdslides, and iinslahle rock units; 
and classificatiem of laiul am! exploration for water, pctrole- 
itiii or gas and mineral deposits. 

SUl'PCIU I III) IIV U.S. Dept of Interior - Geological Survey 

3.0040, MIlASl.Rl .MINIS Ob DYNAMIC CHARAC- 
I1-RIS1ICS OI MUl.llSIOUY HUILDINGS IN CAl||-<)U- 
NIA 

// f, S/htll. Stanford L’niversily. School of l-.ngmeering. /Vi/n 
/l/tn. Ciihjiiinni 

niitiiig the first year o! study dyiiainic measnreincnts were 
ininiv on luiildlngs m Satt I rancisco. Palo Alto .md l.os An- 
geles, and on ti suspension brirlge ij> .Sacramento Mcvisicrc- 
iiienis of Mfuettires v\ill be eonliimed under .imblent coiuli- 
litiiis to dclerniine ( I ) the enVel of occupancy on the dynam- 
le eliaraclciislics, (2) the variation in dynamic characTcrIsties 
for similar buildings, (3) tftc relationships between the 
IfLiiueiicios niul tmnliil (lamping values at aml>ieni force 
levels lo those for siiong nioiions. and (4) the relationships 
helwcen aiialyticnl piedictions and results obtained fioiii am- 
bient measiiiemenls. Hie dynaniic cliafacicrisiics tc' he stu- 
died include accelerations, dis(ilaccnienls. naltiral frc(picn- 
cies, s]iccli'a, transfer funciioiis, etc. 

.ST;l’J’f)IJTTll) HY I'.S N, 1(1. .Science /•ounditfion 

3.0(141. I AU lMObAKi: Ul SI’ONSI, Ob UDILDING-bOUN- 
DAllf^N SV.SIbMS 

y Hlf.l.AK, ( abT Inst oC feelinology. biirllKiuakc biigin Res 
l.idi., I'tiMitli iiii, (.'iiliftintiii Ml HIM 

Abstract T ho investigation on the dyn.unies of soil-structure in- 
ler.iLtitm was divided into two parts for eoiivcnieocc of aiial- 
>sis and (u cseiitaiioti In C'liapter I. the forced hori/onlal. 
riicking and vertical haimonic oscillations of .i rigid disc per- 
fectly bonded to an elastic half-space were studied. The ef- 
fect of a dcfoniiublc fiumdntutn on the response of a building 
tn earlh(|uake excitation was studied in Chapter II. Ihc base 
of the building was ideali/od as a rigid circular plate attached 
to the surface of tlie grniitid, and the ssril was inoileled by a 
Imtngencous. isotropic, elastic lialf-spiicc. Using the forcc- 
dericelion rcliilions for the base derived in Chapter I. The 
c(|ii.ilio(is of motion of an n-story btiilding-f'oundalion system 
were soJverl by Imtli diicet and Iran.sforn) nielbofl.s. for .spe- 
cial case of a single-story building on a flexible foundation, 
apprmiinate explicit formulas were obtained for the effective 
ii.itural lre(|iiency, eritical damping ratio, and the amplitude 
of flic niodined excitation in terms of (be ditneiisionlesb 
pariinicters which govern llie bcltavior of the system. 

PmI» i>ni istti isj i iets.’.. 3ns- t>r' siT no Ml- .^o MS 


During (be completion of the gr.mt CK-2«1H2. an un- 
preeedcnteil amount of strong motion data has been col- 
lected from the San Fernando HartlKiuakc and several of its 
larger after shocks 1 his data has been collected and 
dtgni/cd. however, it hits not been analyzed and published. 
This grant will complete the .malysis of the inaiority of the 
San bernando reci>rds ami publish them with the appropriate 
analysis. The analysis of the ree(»rds will include the integra- 
tion of the acceleration to obtain velocity and displacement 
histories. 

Damped spectra will he obtained for both the velocity and ac- 
ccleraiiori funchons I hese cafeiilaiions are an integral part 
of the analysis of the earthquake's effect on structures fheir 
timely completion and dissemination will prove invaluable to 
the research and professional engineers In addition to the 
S'an Fernando records, several records obtained from previ- 
ous earthquakes by the same instrument net will be 
processed. These records will he useful in comparative stu- 
dies of the effect.s of dilfcrcnt source and site mechanisnrs on 
the reponse of structures 

SUPPORTED IJY U.S Natl, Science Foiindiilinn 

.3.0043. DYNAMICS OF UUIl.DINCi • SOM. INTF.RACTiON 

PC Jl.'NN/NCS. Calif. Inst of lechnology, Earthquake Engin 
Res l ab.. Pii.uiJcoa , C.'alifoniin Ml loy 

Abstract: In this study of the dynamics of building-soil interac- 
tion. the soil is modeled by a linear elastic half-space, and 
the building structure by an ii-dcgree-ol'-frecdom oscillator. 
Roth cariJiquakc re.sponse and stcaily-stale response to 
sinusoidal excitation are examined. Che results show thiit in- 
teraction teiKis to decrease all resonant frct|ucncies, but that 
the effects arc often signintiml only for the fundamental 
mode for many n-story Mructiiies and arc more pronounced 
for rocking than for Irartslalion. If (he fixed-base siructufc 
has damping, the cll'ccls of interaction on the earthquake 
responses are not always conservative, and an increase or 
decrease in the response can occur, depending on the 
parameters of the system 
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.3.0044, GENERAL REVIEW OF THE SFIS.MIC HAZARD 
TO SELECTED U S NAVY INSTALLATIONS 

J.tJ. .V/f/:7). Calif Inst of T'ccJindlogy. Graduate School, 
/‘astuhno. Colifortiiii 91 109 

Abstract: The report suminarizes the findings of the Natural 
liii/ards Review Panel whose mission it was to investigate the 
naliiro and ntagnilude of the threats posed to Naval bases by 
earthquakes and earlh(|ual<c-related natural ha 2 ards including 
tsunamis, seiches (and llie accompanying Hooding). land- 
slides. nuulflovvs and soil foundation failures which may 
result from ciirthquakes. In addition to citing specific 
problems for Naval bases in the San Francisco. San Di'’go 
and the Manila areas, the introduction to this report rccom- 
inunds comlucting a rapid visual survey initially to pinpoint 
(he nature of various danger areas It then recommends the 
follnw-on procedure leading to various strategic and on- 


imuS. nVNAMK- ANALYSIS OF COUPe.KU 
WAl.l.S AND-SANDWICH DRAMS 

KS .VA.-ir/L'A/. Cafif Inst of Technology. Earthquake F.ngin 

Res I -ah , PauitlfHO, California 91109 

AhUfjH A bludy is nude of Ihc free vibralion of planar cou- 
pk-d shear walls, a common lateral load-ie«^tmg configura- 
lion in building tonslrutlion where Iwo walls are coupled 
tngetlrer h> .» system of discrete spandrel beams The dif- 
feceiMial equ.dions and boundary Conditions are obtained by 
assuming that the spandrels can be replaced by a continuous 
system of l.tmmae. or small beams. Natural frequencies and 
nuiile sh.ipcs are determined, the importance of including 
\efiical displaeemeni in the analysis is discussed, and a study 
of Ihc effect of neglecting the vertical inertia term is given 
These cases are illustrated with graphs and with one specific 
example. Insestig-nions arc also made of the asymptotic 
hehavcor of the system as the spandrels become weak, as 
they become stiff, and as the frequencies become large 
J iiully. the theory of sandwich beams is presented and com- 
p.ifcil to that for coupled shcai walls. 
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.Sion activity, expansive soils, fault 
hazards, Isimami hazards, ami su 
describes the luilurc. distribution, a 
prohlein, as well as eosls and effect i 
reduction measures, and agencies resi 
siires 
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TWO IDENIIC.’AI. STRUCIUIU-.S 
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•S'./l. FHiU-MAN. John A. BUimu As: 
California 

No summary has been provideil to the 
formation Exchange. 
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1.0046. MF.ASUkKMF.NT OF DYNAMIC CHARAC- 
TRRISIICS OF SWITCHYARD tOUlPMENT 

A L hSKKL. State Dept of Water Resources. Sacnwuiuo. 
Cohforim 95802 (UWR) 

The objective of this program is to find means of improving the 
cafthquake resistance of electrical apparatus located in 
switchyards near the power and pumping phnis along Ihc 
California Aqueduct where major seismic disturbances may 
occur In addition, the information obtained will be applied 
to future designs of a similar nature. 

Phase I of the program is to evaluate the seismic icsi>onsc of 
the electrical app.'uaius To accomplish this, a field testing 
program was undcrt.iken to determine the dynamic chaMc- 
terislics of the following switchyard electrical appartitus: 
Lightning arrestors. 230 KV air circuit breakers, disconnect 
switches, coupling capacitor potential device, bus supports, 
line trap, and oil circuit breaker I'his phase of work is 
completed and was accomplished by the use of a HewlcU- 
Packard 3525A Laser liiterfeiomcter. a recently developed 
machine, capable of measuring acceleration reponses, naiiiral 
frequencies and damping char.icteristics Dynamic field test- 
ing of unmodified switchyard electrical apparatus has been 
basically completed. Additional testing of cTiticul power and 
pumping plant equipment will he performed. 

Phase II work consist of testing some of the aforementioned 
electrical apparatus with modifications using energy absorb- 
ing dampers to improve their earthquake shock resistance. 
Testing of modified switchyard electrical apparatus vising 
energy absorbing dampers to improve earthquake shock re- 
sistance has been underwiay. 

SUPPORTED DY California State Government - Sacramento 
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generation. Once tltiiie, the iiicor 
dcrsianding into Die Isunaini warnin 
sircngihcn the warning capniiilily of tl 
Apptoticlv. Refine Ihe statistical ami pli 
cartlK|iiakc fault incclianisriis .irc , 
.such thill meaningful corrcliition witl 
namis can be observed, 
progress; IRnh the siiitisiicnl iiiiil pliysi 
of ciitthipiuke fault meclumisms Ivavc 
this is being dociinicntcd in several jo 
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.3.0050, n-.TON DAM SFil.SMKTI Y 
W.V. MICKEY, U.S. Dcpl of the lute 
Uoiilficr, Colfinuki 8()3()2 
Compile, study, interpret ami repviri die 
Dam area before, dining and after ci 
if the seismic cnviroiunenl is iiltercti 
Vurc. To determine if the existing sei 
be a potential luizard to the ilatn and 
Provides localized seismic inrormalion 
otherwise be unavailable. This wou 
overall Nationtil Seismicity Studies to 
damaging earthquakes. 
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1.0047, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THFIR 
MITIGATION (ABBREV) 

J T. Al.FORE. Stale Piv. of Mines & Geology, Sacramcnio, 
California 95K14 

Abstract: This report recommends loss-rcduction measures for 
If! geologic problems which collectively threaten an esti- 


3.005 1, NA TION Al . EARTI IQU AKI 
VICF 

zl.C. TARK, U.S. Dept, of tire Inter 
Boulder, Colorado 80302 
The NEIS .serves as a focus for seisino 
an international group of cooperutin: 
tions. Three principal services arc pr 
of users in the scientific, covernmei 


major DISAS ItR types 
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collected from a global ncMwork of seismograph siaiions. This 
forms a data base for a suhstanlial part of research in 
seismology. 2. loforntation Services: NEIS performs a clear- 
ing-lioiise function for general inhumation about the 
earthquake phenomena, risk, and other aspects which cannot 
be provitlctf (hrougli routine publications. 3. Earthquake 
Alerting Service: Provides accurate information on the loca- 
tion. magnitude, and relevance of all large and damaging 
earthquakes iiiid fills a need for notification to disaster relief 
agencies, scientists and the piihlic 

SUPPOR'I HD BY U.S Dept of Interior - Geological .Survey 

3.0052. COM. MINI: DKI-ORMATION STUDIES, SOMHR- 
SHV, COLORADO 

C.H. DUNRUD, U S Dept, of the Interior, Geological Survey. 
Denver, ('alonitto KU225 

States to which iirojcct pertains. Colorado. 

Determine which geologic features and engitieoring properties 
of rucks control mine deformation problems, such as ( I ) sub- 
sidence. (2) roof falls, and (3) coal mine humps or rock 
hursts, so that future mining cun he safer and more cfTicicni. 
with a iitiniinnri of <l.irtuige to (he environment and max- 
iniiiin utili/.iition of coal rcKcrves. I. Make a detailed en- 
gineering geologic map of propo.sed or current mining areas 
of the Soinorset district, Colorado, .it 1:12.000. Map struc- 
tural iincl litliologio features and physical properties of coal 
anil rock in selected mine workings, atui determine their vf- 
fccLs oit hunips .111(1 rock hursts. 2. .Make periodic siiKsidcncc 
nicastireincnts mid dcformatioii maps or profiles of surface 
nrciis iihove producing coal mines aiul determine how the 
pmeesse.s are eoiumlled by geology and mine geometry. 3. 
Monitor the seismic activity in the Somerset district and 
(Ictenniiic its relation to mine dcforniaiion nnd cotil procluc* 
tioii. ‘t. .Snidy processes of nutur.il arches under various loads 
:iiul liitenil confiiicnieni utid in various geologic environments 
to serve n.s nn aid in designing more stable underground 
openings. 

.SUJ’POin HD DY U..S. Dept, of Inferior - Geological Survey 

.3.0053, COMPARISON OH COMPUI'liD AND MEA- 
SURHI) DYNAMIC RHSPON.SH OH MON HCI-LLO DAM 

i.ll. KOHUlitf, U.S. Dept, of the Interior, Ihircau of Reclama- 
tion. ftenver. Coioiiitla H()225 

Abstract: Horced vibration Icsl.s were made on Monticcilo Dam 
tn ohiiiin luiturni frcciiicncics, mode sliiipc.s. and damping 
ratios for tlic structure. Outlined is the analytical method 
used to determine oonipnted values for natural frequencies 
and inode shapes so llml experimental ami computed data 
cun he enniparctl. Also compared are crest deflections deter- 
mined from accelerations measured during the tests with 
Computed deflection.s. The results of the investigation in- 
dtciilc that the analytical mctlKid discussed in the report is 
.snti.sfiiclory for c.sliniatiiig earthquake loadings for concrete 
iirch dams, where the loadings include the effects of struc- 
liir.'il resonance. 

Pub. Dec. 71; I6p., NTIS No. PIH205 410: PC $3.00 MF 
$0.95. 

SUPPORTKD BY U.S. Dept, of Interior - Bti Reclamation 

f « K- A I A ‘I'r-V nn£^co\/^fn 


served, in other countries, have caused loss of life and signifi- 
cant damage With Increasing population amj the correspond- 
ing increase in the demand for water and other services it 
nosv seems wise to review all aspects of the problem to deter- 
mine what additional inform.nion is needed to evaJuate the 
hazard. The report sunimari/es the history of recorded cor- 
relations. discusses the scientific considerations, and makes 
recommendations designed tn improve our understanding of 
the problem. The recommendations concern specific geolog- 
ic. geodetic, and seismic studies •• before, during, and after 
the filling of large reservoirs -- that can provide the required 
information. 

Pub. Jan. 72: 30p.. NTIS No PB-208 .327: PC $3,00 MH $0 95 

SUPPORTED BY Nall Academy of .Sciences - Washington 

3.0055, HNCINERRING ASPECTS OH T}|C 197) SAN 

rnRNANDO earthquake 

n s. I.KIK U.S Dept, of Commerce. Building Research Div , 
H'eishingnm. DDirici of Cohimhia 20234 

On February 9, 1971. .shortly after an earthquake struck the 
Son Fernando. California area, the National Bureau of Sian- 
thirds was requested by the Office of Emergency 
Preparedness to send a team of engineers to the disaster area 
for the purposes of making observations and preparing re- 
pori-s relative to siruetural damages. A team of structural en- 
gineers from the Building Research Division. Institute for Ap- 
plied Technoiogy, National Bureau of Standards, was 
dispatched immediately to the disnsier area. 

This report prcscnu the obscrviition.s of the NBS on-site inspec- 
tion team (most photographs in this report were t.^ken hy the 
tenm). I he material pre.sented herein is intended to serve ns 
f 1 ) a dricumentatiort nf damage resulting from the 
enrihquuke and (2) tis a source document for further studies, 
research, and recommendations. This is particularly impor- 
tjint. as necessary remedial work and restoration have 
resulted in the removal of evidence that is essential for stu- 
dies and cvtdualions. 

Pub. 1971; 419p , Building Science Series 40; U.S. Govt print- 
ing oHice. Wash., D.C.; PC $3.00. 

Alretracl provided hy HDAA. 
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3.0056, HYDRAULIC. GFOI.OGIC & SEIS.MOLOGIC STU- 

Ci. UEHUCUANANNF., U.S Dept, of the Interior, Geological 
Survey, Wnshmi'iun, Disirict nf Columbia 20242 

Description: Develop geologic and seismologic criteria for 
cvAluating safely requircmetits for nuclear plant sites. 
Oevelop methods of investigation and map presentation of 
geologic attd seismologic features affecting site evaluation. 
Compile maps portraying geologic, tectonic, and seismologic 
fcuturcs pcrlinenl ti^ site selection and evaluation in areas of 
coastal California, including offshore areas, and in the East- 
ern U.S. Acquire and publish knowledge of earthquakes, 
faults, and propagation and amplification nf seismic motions. 

SUPPORTED BY U.S. Atomic Energy Commission 

3.0057, HAWAIIAN VOLCANO OBSERVATORY 


OI pfHIHKK" 

util tu linpft.'.c liic undefMi.iuIints t«f volcanic procCise% 
l;ru|>lii'i'‘i .iro siiiciicil in great detail, including describing and 
recording ctiiplive events and associated phenomena, .sam- 
pling eruptive products, making photographic records, ami 
in-ipping vents and Hrvws Seismic activity is coniinuousi) 
nuinitored hy a network consisting of about stations 
Several ihous-ind earth<iu.ikes arc recorded annually, and 
their locations and inagniiudes .ire dclertmned by computer 
V'erlic.il and hori/ontal ground deformation is measured b) 
regul.irly reoccupving till stations, leveling lines, and a Iri- 
l.iter.ilion network of geodirnelcr stations Additional 
geophysical methods include resistivity, elect roinagnetic. 
magnetic, and gravity studies Hypotheses of nwgmatie histo- 
ry and evolution arc developed from petrographic and chemi- 
cal studies of lava samples Individual types of study are cor- 
related with one another to learn the relations among erup- 
tive behavior, m.ignialic composition, crustal deformation, 
and physical propcriic's of the local anri regional crust Im- 
proved understanding ot volcanic processes is gradually lead- 
ing to belter (cirecasling techniques 

SL’PPOIM liD HY U .S Dept of Interior - Geological Survey 

J.(I058. OUASI STAMC LATI-.HAI IDL.SK'.N l.OADS lOU 
tiARIHOUAKl; RESISIA.NI SIRUCIURFS 

(1 LSrRAD.-H'RlUi:. Univ, of Illinois. School of bngincering. 
Urhunu. lUi'itiis 61801 

Abstr.ici Different types of structures including frames, shear 
walls, hos systems, chimneys. towcr.s. masts, etc.. «cte simu- 
lated hy means of a mathematical imulel I he structural pro- 
perties of the model such as mass and stiffness matrices were 
defined using m.ilris compression techniques rqiialions of 
motion were then formulated itnd solvei) using .1 digital com- 
puter to obtain eigenvalues atul eigenvectors Finally, after 
performing a modal analysis. qua.si-staiic loads were cvalu- 
titcd for the various responses of interest, namely displace- 
menis, acecleratiuns. shears, and overturning iiiomciil.s 
These forces were such that "hen applied to the nioilel they 
would produce an cqujv.dent dynamic response of the stiiic- 
ture The effect of parameters such as earthquake magnitude, 
rigidity of the structures, shear-flesur.d ratio, stiffness and 
mass distribution, and number of stories, upon the responses 
of the structure were analy/.cd independently. Ftoni the Jala 
obtained, a method of predicting .1 set of design qiiasi>.sf;)iic 
lateral loads that would yield responses greater th.'in or equal 
to those given hy a complete modal analysis was developed. 

I he reeommenJed sysiemalie method of predicliiig quasi- 
static toads for earthquake resistant structures is presented 
and illustrated by means of an example 

Pub Jun 71: I83p . N TIS No AD-726 693: PC $.3.00 Ml- 
50.9.*). 
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3.0059, SlilSMIC DhSIGN OI LOW-RISE DUILDING.S 

H’J Hall. Univ of Illinois. School of Engineering. Urhnim. Il- 
linois 61 8 U I 

Recent earthquakes near metropolitan areas have shown tlitit 
many aspects of current seismic design and construction 
procedures, espeeiaily for low-rise buildings, need review and 
possibly improvement The research outlined will be nimed at 
developing simplified methods of analysis for low-rise 
buildings taking into account the inleraciion, stiR'ness and 
ductility characteristic.s of infilled frames and changes in 
these properties associated with deformation of the slruc- 
liires. 

Ct iDDrMj-i-trn rv ii_;. .i-in.... 


n o HARDIN. Univ of KenUicky. School ■»! Iingiiieciing, /..m 
muton, Ki'Mitcky dO.lOh 

Abstract: Uased on imtticroiis tests on a spcciriiin of iliMuib.-J 
and undisturbed soils, llie sheai iiunliiliis ilccreases and the 
diunping ratio iiicteascs, very rapiilly, with increasing strain 
amplitude The rate of increase or ilccrcaso ile|ieiiil.s on uii. 11 / 
parameters, the most iini'oi lain of which aic: effcelivc men 
principal stress, degree of saturation, void r.itioii. and mniiVi 
of cycles of loading .Ambient stales s'f oct.ilieihal sli.-iu 
stress, ovLTcoiisoliilation iiitio. cH'cclivc sltcnglli cnvclojc. 
ftet|iiency of loatling. and time elfcets have it less iiiipoil.irl 
influence on these properties foliesive soils are .iflecled ilif 
fureiitly than clean saiuls I'hc shear modulus and ikiiiipiiig ii 
Mills are inipoiiaitl 10 tlie analysis of all soil vilii.itiiu 
problems Appiiratus used to measure these piopeilies i-:.isi 
he capable of nniking acemale ineiisureinenls at very stii.ill 
shearing -strains, the langc being ilelincil by pi, iciie.il 
problems in earliK|iiakc and roiindiilion vtliralions. A P'cnd - 
static simple shear .ippaialiis and two ilitlcient lesoii.ot 
coluiitii app.trali were useil 

Pub Jul 70: 52p . N US No )‘IJ I9.3 607: Ml- $0 6.S 
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3.0«6I. Till-; }-ORMli|.A II()N AND I MM-RfMI'N J Al 
VHRII-IC’ATION OJ- MA I I II MA I ICAl MODf-I .S 1 (11< 
PlUiDlCTING DVNAMlf UlSPONSl OI- MHI IlSiOHY 

m:ii.DiN(;s 

MU ACKRDYD. Mass Inst, of Icchnology, Scliool of li- 
giiiccring. (Vim/i/n/i'c. Mussotiiiisflls ()2l 19 

This is the tliiilecnth in a seiies of lepoMs covering icse;.tc‘i 
.Mipporicd by the National Scicnee l’'iHiniliiiioii tinder (ir.iiils 
(iK-27955 and (il.299.36, as pail of the piogriini fo| 
Research Applied in Nalional Needs (RANN). 

Tlic study described in this icporl was aimed at leaiiiing l.ov 
well the dynamic u-spiuise ol hiiildings can be prediclol 
ibcorciically. so as in judge llir validity of using theory to 
estimate damage 

III the design of nniltistoiy Iniililings for lateral huiils, the um- of 
matbeinatieal models to predict dynamic lespnnse Imv 
become an .icceptcd piaetice. Ilowevei. the accar.icy of tin- 
predictions dcpcmls primarily on whelhei the iiioilel is 6-' 
imilalcd correctly for icpiesi-nling cliaiacleiistics of the ..c 
Inal building, ('urrenlly, this fniiiiiilalioii is not iiecess.iril) 
stiniglitforward. vv-ell defined process, but dc|iemls largely n 
engineering intuition and experience. I his paper survey.s I' t 
problems exporieneed in foinuilation ol niatli nuxlels for .k 
Itial buildings in the past, deduces fiom tltcse siiitlies s.i^‘ 
gested nuHleling guidelines based on sneeess or fiiilure rf 
models mvestigated. Having proposed gniileltnes for iliffeicm 
types of buildings, a study was made for a 15- Mmy steel 
frame apnrlmciil building in Cambridge. Mass The study in- 
cludes experimental measurements of dyriamie ics|ionve to 
wind over a year’s [leiiiul at vuiioiis stages of coiisiinctii-i>, 
predicted IxrliiiVKii was compared to that obverveil in t*-c 
field. .Structural ami non-Mrnclnral elemenis were iiKluded to 
ncciinilcly predict lesponse for ibe small ainpliliKk- mniinr 
oirserved. 

Pub. May 74; f>4p . .Seismic Design Decisiiin Analy.sis Rep-et 
No. 1.3; Dept. Civil l-ngineering. Mass. Inst of Tetlniolo/v. 
Cambridge. Mass. 021.39 PC $.3 i){), 

AIrsiract provided by l-DAA 

SUPI’ORII-.U liY U.S. Nall. .Science l-'oundlilion 

3.0062. SliNSniVIIY ANAl.YSliS AN13 (iRAPI IJC’Al. 


MAJOR DISASTER TYPtS 


3.UUA6, 


(7 TALEHAdHA, Mass Inst, of Tcchtnilogy, Schml of En- 
gineering, Ctitiilirulf>e, \fasstu-liiiseii\ 02130 

This is the fourli;enth in a scries of reports covering work sup- 
ported hy the National Science E^>iitnJaiion imdet the pro- 
gram of Research Applied to Nalitmal Needs (llANN). 

A description of the methodology .ind pilot appMealion t«) the 
SDDA problem have already appeared in Report 9 Chapter 
2 of ihis report deals with the sensitivity aitalyses «»f iJic 
SDDA problem to several paranielers A concise form rrf the 
SDDA tnalhematicai ftrrmulation using matrix mnalioiis is 
also prescntcil in Chapter 2. A new graphical nicthod for the 
detennination of a snilable design strategy f<'t n given desigrr 
situation is presented in Chapter 3. llliisitatise cxamp1c.s of 
jictiial situations are presented in Chtipter 4 using the 
pfopo.sed graphical methtul. 

The results of sensitivity analyses of the Seismic Design Dcci- 
.sion Analysis problem to the annual risk curve, liiiman life 
and injury crisis and maximum Irtler.ihlc rlealh latc arc 
prcseitled herein I'wo criteiia i(» decision-making were erm- 
sidered: cost-benefit with a ilolliir cost assigneri tr» life loss 
and maxiniuin tolerable lives lost ratio. 

A new graphical inothod for (he (|uick ileicrinination of a siiiia' 
hic design sirtitegy for a grrtnp of buildings of given stnictnral 
type and general Iticntion is presented. Ihc risk curve of the 
building's location is superimposed on a lone-coded grapli of 
standard risk curves and the oplittial rie.sign strategy is rearlily 
determined. As ati illuslrative pilot .ippficalion, the method is 
applied 10 the choice «)f optimal design strategics for imiltis- 
lory roinforceii concrete apnrlmcnt Initltlings m Uosirm. l ong 
Reach, and Paducah for each opiiniality criteria 
Pub. June lA; 3()p.. Seismic Design Decision Analysis Report 
No. 14; Dept. Civil liiigiiiecring, Mass. Ijtst of Technology. 
Carphridge. Mass 112139 
Ahslfiici provided hy I'DAA. 
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3.006.3, DAMAOE: I’ROHAlJII.n Y .MA IUtCES I-OR 
PlUVfOlYPE. HUll.DlNGS 

R.l'. \VHIT^fA.\. Mass. Inst, of lechnology. ScImh.I of lai- 
ginecring, Ciinihriiltic, Mosuidniwlis 1)21.39 
'I his is the eiglith in a series of reports prepared under National 
.Science |■■olln^i^ltion Cnints (5K-279f'.3 ami <)l-29936 
Starting with this report, a new title lias hecn assigneri to the 
series Previously the scries was called Optimum Seismic Pro- 
lection and Ruilding Damiigc Statistics. The new title, 
Seismic Design Decision Analysis, more apply indicates the 
overall objectives of the study To date, .SDDA lias been ap- 
plied only to multi-story buildings. However, the snine hii-sic 
approach can he applicrl to a wiilc range of engincercti facili- 
ties. U.se of the words ‘decision analysis,’ and oiiiissioii of the 
word ■opliimim.* reflects ihe neerl to consiticr human iintl so- 
cial values rather than relying solely on cosl/hcnefil analysis, 
'fhls report presenis damage probability matrices (DPM) for 
multi- story buildings, developed from various sources by 
various techniques: Documentation of actual earthquake 
damage, theoretical analysis, nml judgment Ihis effort was 
specifically aimed at dcvclnping DPM for the pilot applica- 
tion of SDDA to multi story buildings in Hostoii- M«»rc par- 
ticularly. the DPM presented in this report are intended to 
apply to .“i to 20 story buildings with reinforced concrete 


similar meaoings to the terms UIJC O, UBC I and UUC 2. 
Supcr/aine S denotes .i lateral force rei|iiiremcm twice that 
for Zone .3. 

Piib. <3et. 7.1; R2p . Seismic Design Decision Analysis Itepoit 
No R, Dept, of Civil l-ngineeiing. Mass Inst of l echnology. 
Cambridge, Mass 02 1 39 

Abstract piovided by J-DAA 
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1.0064, SUMMARY (>}■ Mfi IHODOLUGY AND Pll.t)!' 
APPI.KATION 

R.l' WtHTMAiS'. Mass Inst of Technology. School of En- 
gtiieering, Catithrulfic, ,\fn.\uiiliii.sctty 021.39 

Ibis is live niatU in a series of retiorls covering work su(iporled 
by the .National Foiinilaljon under firants GK-27955 and GI- 
2<>936 Ihe paper rcpiodiiceii in this report is. in effect, .i 
shorleiK'd sei.sion of Report 10 schctliiled for release at the 
eiul r»f 1971. Ihc ilevclopnicnt of Ihe ilainagc probability 
nialrices is UesCtibed »n detail in Report R. This p.ipei 
dc.scribes .i proecclure for biilaiicing cost and risk called 
Seismic Design Decision Analysis (SDDA). While the 
pr<*cciliirc potentially Ims u I'roinl rniige of application, this 
paper fiK;usc.s specifically upon building code rei)iiircnieiHs. 
Ttv ilUi.str.iic the prtrcediire, it pilot iipplicaiion is presented 
involving buildings of modcriilc lieight in Unston. 

Pub. {3ct. 73. 54p.. Seismic Design Decision Analysis Report 
N'o. 9; Dept oft’ivil I•ngil 1 ecr^ng. Miiss, Inst, of I cciinology , 
Caiiibridgc. M!ivs()2l39. 

Abstract proxiticd by I'lyAA. 
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1.0065. S'lUUCIURAl. MODUl. Il-.SIS OF 
l-.AUrHOUAKH UI-EECTS (MS 047) 

//’ f{AL.SARA. U.S. Army, Wiiietwiiys lixperiment Stiilioii. 
t'u'k.\h$4rK. Mi.ssistip/ti 39IRO 

Purpose of Mudy/investigatiim: io investigate the lesponsc of .i 
model amcrctc arch diiiii to sinniliited seismic (notions I he 
ic.sults will provide information to verify iiiuilysis methods for 
predicting tlio resiuni.se of dams to earlhqiiiike inolion.s. 

Approach or phm: A l/2‘l-sc;ile nuulel of ilic North Pork aith 
rljiin will be swbjccleci to vibratory loarls at the crest siiul to 
vibratory and siuiulaled eailluiuakc motions at llic base of 
Ihc dam. 'Ihc response of the dam will be sludieti ami experi- 
mental results will be comp, tret! with unalylical predictions. 

Progress to dale: I'esls on the intulel ilani using clecliomapneiic 
vibrators mounted on ifie crest have been ennipleted 'Ihc 
vibrators were run in .ami out of phase and the water level in 
the reservoir was varied from full to empiy I'hc data will 
provirlc infoi inatioii on mode shapes ami the damping 
eluiractcrisltcs of the riani. Preliminary tests using a closed 
loop, servo-controiled, cleclrtihydraulic vibrator have been 
successfully comhicted. Ihe vibration lest was conducted at 
constant force levels and swept tbrough its frequency range 
A three-dimensional grid for a finUe element ealcnlalion has 
been set up. The calculations will be conducted using the 
SAP code and compared with cxperimenliil data. 

SUPPORTT-D BY U.S. Dept, of Defense • Army 

3.«066. EAR'lllQUAKK Ul-SISTANGE. OP EARTH AND 
RCX:KEn L DAMS 


•; ( 1067 . 


MAJOR DISAS niR ( Ypr;s 


In pcrf.'fm .in.il)iKMl. ami field studies for 

uMpro'-ing tuiftnl Ciirps of fupincef design proccdures- 

Appfo.iOi Pni'.tip.i! .ippfo.ichcs .ire ideiinried by consiihaiion 
vMih -..inoiis .tuthoriiics ami noied experts in seisniorogs. soils 
engineering- iKnainie .inal>sis incthvids. lubtuatory lest 
proeediiies. .im) field exploration techniques Retiimmended 
work Items arc pursued in the iahtiratory. full-sc.ile vciiric:i- 
tiun tesis are undertaken, when appropriate, ami related 
tlieoretie.il .inal)sis methods are exercised and examined 
•Methi'dologs for the .inalysis and design of earth and rock* 
fill dams during e.iithquake-indiiccd motion h.is been 
deseloping over the past decade Reviews of these devclop- 
inenis reveal that at least three schools of thought, regardme 
concept and approach to the pioblem. ate in \ogue The 
goal, however, of all the methods is to estimate the per- 
manent defvumation of earth dams c.iused by earthquake mo- 
tions Knowledge of the reMilii-il dam deformation after an 
earthquake might indicate the need for additional freeboaril. 
a wider crest, n.iller slopes, hiiitressiiig herms. additional fil- 
ters. relief wells, etc Thus, the research plan for this xvork 
unii includes eitnltnuing person. il liaison with rccogni/cd 
authorities tii the field of earthquake engineering and per- 
tinent siihspeciallies in order to assess the puKe- o(-ihe art. 
to he .iwarc of advanced thinking and the results of eoncomi- 
laul research ort the subject, and to apply the rtftosi prorttismg 
research aspects to Corps design problems. A suite of so- 
phisticated computer software is continually heing assembled 
along with a ni.tluring and unique laboratory testing program 
to provide qii.iniilalive evaluations of Uani behavior during 
earthquakes 

Because the approach to this work unit rcqtiircs a continuing 
jvsessrncni of the stale of the rapidly developing art of 
earthquake engineering as applied to soil. rock, and earth- 
rock mixtures, and to the behavior, stability, and safety of 
structures composed of these materials under earthquake 
loading, an .v priori listing .ind scheduling vsf sequential steps 
to the staled objeclive would he inappropri.itely dogmatic for 
the necessarily research oriented .ipproach required for this 
work unit ( leM Abridged) 

SUPPOKTFO BY t' S Dept of Defense - Army 

.V0067. STUDY OF C5R0UND SHOCK INDUCliD 
I lOUFFAC IION AS A MtCHANISM FOR FAILURE OF 
MILITARY INSTALLATIONS 

JCi JdCK.SON, US Army, Waterways Experiment Station. 
I'lcksburn, Musnsippi .19 1 HI) 

I'o determine the effect of percent saturation on wave propaga- 
tion phenomena in sands, in order to asses.s the ciTcct of llie 
presence of groundwater on free field stresses and moiiotts 
caused by a nuclear blast, and to investigate liquefaciton 
pittenii.il of .soils under the combination of outrunning and 
lociili) airblast-induced ground shock. Ground shock due to 
earthquakes h.is caused the failure of coinenttonal siriictures 
by liquefaction (the fornialion of a quick-sand conditions), 
the potential of nuclear blast induced ground shock for caus- 
ing failure of miljinry installations will be invcstigiited. The 
relevance of this work is the use of its results for construc- 
tion of protective structure facilities to prevent such failures 
and in target analyses ns a means of destroying enemy facili- 
ties 

A .series of wave propagation cxperiment.s will be conducted on 


ttoiv> arc upplicd to the soil spetTntens MoveiiiL*m of inclu- 
sions covering a wiilc r.mgc of ilcnsity will f>c monitored m 
order to detect any ictnlcncy for liquefaction to occur. If 
possible, an experiment will he tie.signevi lor a fiituro HI-. Reid 
lest 

Supporting agency .iildress iofornt.ilioti: OCT-. Waterwiiys l-.x- 
pcfimcnt Sliilion. Viekshurg. Mi .19 1 go 

SUPPORTED HY l.—S. Dept of Defen.sc - Army 

.V<K)68, SIAHILIIV AND DYNAMIC' lil-Sl’ON.Si: Ol- 

' C’(K)L(NCi lOWKU.S 

OV HltAJNCliy^. I’nnceloo l.’mversiiy, .School of ITtgiiiecr- 
ing. Pwuvtiiii. <V<’« Db.idtl 

The first phase of this reseaich will locus on liil’urcalioii .staliili- 
ty of thin shells of revoluiion .iiitl will consist of .uiaiylical 
studies on: cyliiulrical shells iiinier wind loatliug with I'tcc lo|i 
and clastically-siippoiicii li.i.sc; toroidal slicJIs iiiulci iiiiirorm 
pressure and under wijul pressure wiih free lop and fixed 
base, hyperboloids under uniform pressure anil mulct vviiul 
pressure f<»r simply-MijJpoilcd hoiiiuliirics arid for free top 
and fixed base. htcUwlevl will he mmtetieal (futile elemcut) 
studies on liypcrholoiiis iindei utiifoim jtrL-.s.Hiirc and iiiulcr 
wind prcs,siirc for simply-stiiipoiied hoiinilai ies. for free top 
and fixeil base, ami for variable lliiekiiess cooling-tower type 
shells with ring top and Ilexihle h.ise. 

The second phase xvill focus on the iion-linoiir, snap-tliiiuigli 
analysis for linn shells of levoliitioii its well tis on Irilii.sicnl 
earthquake analysis aiul vvill consist of nuinoriciil (finite cle- 
ment) studies on: noii-lineai analysis of cylilulers and liypcr- 
boloids to study the iiiniieiiee of the so ciillcd geoiiielric stiff- 
ness effects. ap|)lica(ioii of (lie non-lineiii iinalysis to cooling- 
tower type sbclK to xlevvlojv a sm\i'-t!tr»xvvgU -.otnlysis fm slit- 
bility. transient carilupi.ike .inalysis foi cooliilg-towi-r type 
sliclls to incluilo the inllnvnee of spaciiil variiitions in ground 
motion Axlilitional Iheorelieal work on itti|)clfcL'tinn .iinilyxis 
for liuoids to extend picvioiisly piilili.shcd work and to 
prepare for an an.ilysis of the impel leetion sensilivity of cool- 
ing-towcf type shells will also be inelmled 

SUPPORTED HY l-'S Natl. .Science ITuindnlioii 

3.0069, REGIONAL lARlHQDAKl. RISK STUDY. 
ILCHNICAl RIT’ORI 

UNKNOWN, Mississippi Ark. Teim (.’oimcil, .V/cm/ifiiv, 7Vii- 
nessev 

This report deseribes the seismic risk in the MAT('0(i/MDDD 
area. It i.s written to serve itriiitarily as an aixl in llie esliiblish- 
ment x»l a public policy regarding earthqiiakc proleclioii. T he 
risk is stateil in terms of potential property tliuii.igcs and life 
losses Kach decade, from lltc itreseiil to the year 2(}2(). is ex- 
amined considering present construction mutluxls aiul/xvr the 
introduction of more earthquake lesisiive crjttslruclion I Tic 
geology and seismic liistoty of the region arc reviewed. Ihe 
probabilities of dilfereiil intensity t|iiakes ami a decistuii 
theory rationale are used lxi evuUuite the Hue risk in terms of 
expected losse.s. 

Pub. Sept. 74. Mass. - Ark. • Teim C’ouikII of Ckivt. Menmhis 
Della Develop. Dept., i:.*! N. Main St. Room 5 IK. Memphis 
Tcnn. 38103. 

Abstract provaled by I IJAA 
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ment 
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3 0075, 


i:. l}I.K(t. Oniv or Aliiska, Geophysical InstiHiie, ColUnc. 
Alaska 97735 

Abstracl: The main purpose of (he eot((rac( was (o gain insight 
into the crustal failure inethanism and the associated source 
phenomenon in Alaska This effort includes (he i>|K‘ralioit of 
the short pcrioil telemetry network and the three loiifrpetuwl 
borehole installution.s used for the ineaHurements of crustal 
tilts rhrnugh the telemetry syslent lliere is m>w on hand an 
almost eoniplcte record on the seismicity (T ('entral Alaska, 
covering a total of four years, and of much higher accuracy 
ihan was hitherto available I he operation of the Urrcholc 
long-period seismometer lias revealed tilts asstieiatcd with 
carlhqmtkes as smuU as magiuuulc 3, which aie consistent 
with the leetonic stress axis. Inn dtJ not seem to conform to 
elastie fault clisloealion models Analysis <if litcr.ittire suggests 
(hat Russian observations of the Vp/Vs lutio, diminishing by 
about 0 i prior to larger earllK|iiakcs. ciiii be cxpUiincd by 
the decrease in Vp/Vs ratio due to micro-fracturing («»b- 
served in the laboratory) and theoretical as well as experi- 
mcnlid wotk on Vp/Vs changed as n function of poioshy. 

Pub. Jan. 71; 77p.. NITS No. An-7iy 840: PC $.3-00 .Ml- 
$0,95. 
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3.0071, HVAl.UA HON Gl I liASlUU.n Y Ol- MAPPING 
.SKISMICAI.I.Y ACIIVI-; f-AlJl.TS IN AI.A.SKA 

L. (if:l}Ni.Y. Univ. of Alaska, Geopliy.sical Institute. Collef’c. 
Alaska 99735 

Ahsirael: The iitillior lias identirieil (lie foliovving signincanl 
results. ‘I he sharp bend in the Alaska Range near 65 deg N. 
150 Ucg W is now (liouglit to enclose :i corner of the 
nnrthweslcrly migrating norlli Piicific litliospbcric plate. Snh- 
dnetion of the plate beneath the continent is believed, on the 
basis of hypocenlral ilislrihnlion, to occur along C(M>k Inlet 
and die eastern flanks of the Aleutian and Alaska Ranges as 
far northwind as Mt. McKinley. I he nature of leetonic riefor- 
nialiori here, particularly in llic area of the hemi in the 
Alaska Range, is understniuliihly complex. The Denali fault is 
thought to he of a transforin clinracler in the vicinity of Ml 
McKinley 0 e., it is llnnighl l«) he the sinfacc along which 
the oceanic plate separates fioiii the continental plate). On 
the l-TM.S-l imagery. Iiowevcr, it appcai.s that there are a 
number of sub-parallel futills whicli branclt <»ff of the Denali 
fault in ,1 southwesterly tlireetion. .Sli|ipage along these would 
tend to squeeze material around the inside of the bend rather 
than the plate being directly umlcrthrusi. All of these siib- 
pnriillel faults are sci.stiiically active. I'lie rigbt-lnlcral fault- 
plane solution obtained for thj.s event is consistent with the 
concept of slippage around (lie bend on a set of sub-pnrallcl 
faults ill tlio manner poslululed I bo best imuges to shtrw 
these features are 1 066-20444 aiul 1266-20572. 

Pub. Jul 73; I3p., N'l lS No. I;?.!- 10842; PC $3.00 Ml- $1.45. 
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3.0072, INS'IALLAIION AND OPI-RAHON OF A 
Tm.l-MI-TliUl-D .SI-ISMIC NliTWORK ON ITIH AI-ASKA 
PENJNSUl.A 

UNKNOWN, Univ. of Alaska, Geopliy.sical Inslilute. /airlviiiks, 
Alaska 99701 


3.0073, sriFINnSS DHGUADATION OF RFINFORCFiD 
CONCRETF; .MLMDfcRS SUIUECIED lO CYCLIC Fl.t.X- 
URAL MOMF.N I .S 

I'P. Llniv of California, Farih<|u.ake tingin Res 

Ctr.. iifrki’ley, California 94720 

Abstract- A method of testing and evaluation of .stiffness 
degradation m t)ie inelastic regions of reinforced concrete 
beams is prc-scnietl in this report Selection, falnicalion, in- 
.sirumcniation and testing of specimens are ileserihctl in 
detail. Four beams having rectangular cnvss sections were 
siihjcclcd to different deformation histories including 
reversed loudings. Test rcsiiUs are ptesertted in terms of 
hysteresis lotips for steel and concrete strains, curvatures and 
dcncclion. L-ftccls of deformation histtuy on stiffness, 
strength, ductility and energy absorption and dissipation are 
discussed. 'I Ids rcpiirl eonsliuites the first pha.se of a continu- 
ing progriini of investigation and rccomrnend.itions for 
further rcsctircli arc indicated 

Pub Dec 69 l2Xp.. N I IS So. PI)-2l)2 942: PC $3.00 Ml- 
$0 95 

SUPPORir.D I5Y University of California 

.3.U074, THh UNPRI-DICTAIJI.F. DISAS I HR IN A 
MP.TROPOLIS - PUUIIC RHSPDNSH 10 THi: I.OS AN- 
GF.I.IiS I:ARTH0UAKR 01' FFURUARY. 1971 

L H flOUHlJlfl:, Univ. of California, Survey Research C'cnter, 
Berkeley. Colif/niin 94704 

Abstract; A ci'ivibinatutn of fimlingx on post e.irlhhtiake ptdilK 
Irchavior suggests ihal persons who are outside a certain 
penmeter following a disaster are given less assistance by dis- 
aster agencies and tire not denned by olliers as 'victims’ 
while often experiencing wliat they themselves consider to he 
severe emotional damage 

Pub. Jun. 73: I 76p . NIIS No AD 765 513/7: PC S5 25 Ml 
Sl-45. 
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3.007S, HAUnigUAKE SAH.IY OP SCMOOl. 
BUILDINGS 

H HRfiSIMR, LIniv. of Calitoriha, .School of linginceriiig. 
Bfifce/cv. Gi/t^rniiu 94729 

A large number of school buildings arc unsafe if subjected to 
strong motion earthquake.s It lais been esliiiialed ih.ii in the 
U.S. the dcnu'UlUm of the old and cunsiiuelion of the new 
school buildings to replace the unsafe facilities will rci|nire 
an expenditure of sever, il billions of d(>llars and cause disrup- 
tion to school sites and ongoing education While (lie unsafe 
biiilding.s do not meet some of the eurreal standards, it may 
lie possible lr» modify many of these buildings to bring (hem 
up (o a safe standard. Compared to demolition and new con- 
struction, tliis repteseni-s potential saving of about one-half 
billion dollars, conservation t»f open space and existing 
.school sties, tmd preservation of community landmarks In 
this study various types of school buildings and typical 
problems in curlhquakc safety will be identified and and cur- 
rent criteria used in evaluating this safety will he reviewed. 
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.I.iKlIi- v MinrKi-.i-sui'. iiuis .mil shc.it toitc-shcar ck-furin.i- 
ii.ii. ivi'vi 'll l■.•l- 1 I:■m••hl|■s ohf.iincd Hic results 

.ifw .li-^ii-'fil 111 itiins .'t sii>.rj;\ .ihMirpiti.ii. shffiu-ss deteri- 
, ; v-i .•,» 'tf. i-.lli ii 'l •ItM.i.li.iii iliKliIitv ll IS coiichideil that 
1 ,,: liuv ’I. l•ll•l ll -lUMT sirs-'. Ills- sp.utiip fenuiremeiUs ol ihe 
I, . -fi.i,.:,*. I'l: tj.-.y.vl 
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l< ll I ll" <,ll I itr. ol (.'.ililottiisi, l.ifilinii.ile liiUJiii Res. 

( :: , /I. •■’./. . ( 'i.J72(i 

\f.ii is! Ills ik".s5r)>ii'siil of .! I'mils sdeuK-nt tompiilct pf«>- 
ir.iiii lor liic.tf Mails .iii.iKsis .md d\n.imic e.ifllupi.ike 

r. vi'uii-. jii.iKsiv of ,irih d.im-k'i»iid.ilioi» systems is 
.^.•'.lll■sl! Ihs' |'ioj,f,iiii iiss-s niosl of the logie.il fc.iliifes of 
ihs’ siiiiip.r.ci I'foi’f.iia SAf Ihrec iliftetcni elcniciit t)|’es 
.lie iiisl.JikJ II. ilic I'ri'v'f.'iii- ihcsc .lie consideftd to he ihe 
niosi sMi.JiIs' sk-iiu'iils foi use in ihc Ihice dini<-iisioii.il .iit.il- 
'.sis oj .Us! »!.m'i s’.sis'ms ll.c I'roju.iin yeiwt-ites llic finite 
'.'Is’M 1 111 'I'.i'sl: I Ihe svsk’iii troiii .1 relutiicK sin. ill .inuHinl ol 
uiiiiii i!.ii.i I’lilinu’. .1 si. ills or dviumis .iiniKsis of ilte 

s. sl;i,i .'111 |>iin!' mil ills Issiitliil^ dl.spl.iceilicnls uiul 
Mis---. • Ills iKii.ii iis I'.iil of Ills' |)fo^-r.ini uses spes'i-il nil- 
r.efis.il pfosiikitss vsliisli .ifs' shown to he vci> efficieiil in 
i.’i. .i:i iKso ol iisli sl.iiiis Ills' report iiiehnlcs a hnel 
.k'srj|>!i<m of Ills' s'k’iiis'iils. .1 sitisli .liporiihiu and Ihe aii.il}- 
«is s.i|m‘’iIi[is's ol ills' (ii.ijrr.iiii I m.ill) the application of the 
; r.'i’Miii to ills’ si. Ills .iikI s.iflhi|ii.il>s' response .inalysis of the 
Moriois I’oiiii il.iii' is sls'iiioiislr.iled 

I'.ih W,n '1 1 ^:| 1 .SMS^.^ I’ll 7(.>f4 l*c $11 2S Mf 
>1 -Is 

si I’l'f )k 1 1 I) l!^ I iiiseisitv ol t'.iliforiii.t 

.Viiti7X. SfiNllM Alt ANMVSIS Ol- RI-.INI ORChO 
( OM Ul 1 1 I It AMI S AM) I’A.M I S 

II I III l\Kl.l\\ I’liis ol ('.iliforiiia, Ss'hsiol of l;ngiiiecrinjt. 
lu is. h '. . < tiiiU'iiiui 'la's’ll 

Al'ir.isl An .rn.iKiis.il juocs'iliire is developed vvhich lUili/cs 
.. I..I. fill. till. ll. lii.s.ii sir.iln fiiiiis' s'lenicnts. special traine ele- 
liis’iiis. .oo.il torse rod eleiiienis. .mil hi direelional lieliiik ele- 
iiiinls 111 order ii< sim)\ iwo-ilitiiensional reinforced concrete 
Ir.itias Miih .ili.ishs'sl she.ir [Viiiels uliicll arc siihjecicd to 
hfs's- l.ils'f.i! (orses Diifiiij: ilie increnietUal loading 
(Tossifiirs. .illi'V’.iiise Is ni. Ills' tor the cracking add dcstrnc- 
iioii ol LoiKiek' el.'iiisiils mill leilislrihiition r>f stresses in 
Ills' siirroiMKlini; siructiife I') iterating the solution vslthin 
s-:sli lo.icl iiiers iiisiit Ills’ lis’lniks arc iiseil to conneei the 


atllSsUIOJ'S smsivi •• — 

used here mdiidcs anisotropy tor ilesciihing cr.icked ele- 
ment. but as-sunics Ihe iincrackeii elcmeitls f‘> be- isntroivic 
Material conslitiitise relations are not nuHlificil for the hi.isi- 
al stress slate- This inelliod ol analysis is .ipplierl to .i sci of 
test examples .me! to fianie-aiKl-p:incl morlcK Prcditlions ol 
cracking, stress p.itlcnis, and dctoriiKUinH.s ;iie coinp.iiLil in 
csjwrimcntiil lesuits veheie (lossihle 

Pub .Mar 7t». 27.$p . NT IS No IMM‘>I ‘J37. HC $Vmi Ml' 
St) 6$ 

Sl^l’I’OR I HV bJ.ill .Seiciicc l'(Hinilnlion 

(Jf-NTRAI- PURPOSl: COMPl ' I I R I’ROfiRAM 
rOK INI-LASnC DYNAMIC' Rl SPONSl: (>1 PI ANJ- 
STRl Rfl 'RTS 

Al. K-IAM-'I.V. I'niv of C'alifoi nia. Tin lliipi.ike Tiigin. Itts 
Ctr.. /f«-ik«-fey. C'ufiyinniii ‘1.172(1 

.Aivstf.ict: A computer progr.iin lor llie ilynaHiic lespi’iise analy- 
sis of incl.islic pl.me siiuclnres of .nhili.tiy Loni'ipiii iiln’ii is 
dcscrilicil Ihe program consists of a sci is'.s of hose siihroii 
tines which carry mil .i step- hy-slep ilynaniie aiialy.sis 
Suhroiitines foi siructnral eleincnls ol a vorieiy ol (ypes inns 
he descl<»pe«l iiideik'iulcnily aiul ailticrl in the hose ['isipr.nii 
Subroutines for atliUraiily oiienteil tiuss eleineiits, .irhitrarily 
oriented hcam column cleiiii’iils. infill sIjl'!ii I'.iiiel eleitieiils 
and scmi-rigul conneclioii eleineids liavc been developed .nv.! 
arc descrihed. Ilte ilireel siilfiie.ss inelluul i.s icvie'veil, with 
p.iriicniat emph.isis on the selection ol rlisplaccnieni and 
deformation ilcgrccs of lieeiii'in Ihe slcp-hy -step dyii.iiiuc 
analysis ptoccthiie for iiiL’Iaslic sliiicliiiL's is consiili'H'*! in 
detail, hisiruciioiis to he follnwcil when ajiltng. new eleineiils 
to the program ate prescnieil. 

Pub Apr 7.1: llihp. Kl'lS No PHO?.! :(it>/.'. i’f 7b.hn MT 

$11 95 
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.1.0080. STI.SMK'IIY DT M1-:N1)0C1N(> ISCARPMJM- 
(iORDA RlIXiT: Rl.filON • ( Al. HOUMA 

l.X: Kl.llfl, Univ. of ('alirornia. Seismogiaiiliic Staiion, 
lleikefey. < nfi/o«ni»i *M72(' 

Ahslract. Ihe aim of the sliiily was to suidy in more ilelail ilie 
earlh<|uakes in iNoiihein C'alifoi nia using enliaiiced lecnrihng 
lacililics Ilte main interest was in the legion. il scisriiii it) re- 
lated to the tectonics of the legion of llie Sou .Anrlie.is l.iiill- 
(iorda :ind Mendoiino escaipiiieiils-C'.isL'iiile and Klani.itli 
Mountains, the regional cni.slal stnicliiie iclaled to 
earifKpv.ike depth anvl meehanisin. ami the seismic risk of 
Northern Ciilifiirnia 

Pub .Sep 71 lip . N'llS No AD-71‘) 7.S‘;: 1>( ' f.VOtt. 
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d.0081. CONSlllUnVl: .MOIM-LS I OR C’YCI IC* IM A.SIIC' 
DTTORMA'NON OT TNfilNTf.RINCi MA'I liRIAI S 

J M KlX.I.Y. Univ of C’aliforni-.v. liatthviuakc Uugiu Res t U . 
Ht’rkcUy. CulifimiM ‘)472tl 

Afvsiraci Incremental incthials :iie ciinenlly being tleveloped 
to solve iransienl problems of slriicliircs subject I<r 
earilupiake excit.ilinii. A gencnil conlimmiii theory of rlislo- 
cation motion is used to investigate the ro.sfxiiise of crystal. 
line solids to cyclic siraining in uniaxial tension iiml compres- 
sion For mucTOscopically homogeneous dcfntmmion under 
uniaxial stress a simple one-ilimensional c(|ii;ition siiffiees lo 
rel.ite the pliLSiic strain rate lo dislocation lliix 1 ho matcri.il 
is chiiracleri/ed hv ovolnlionarv I'linaiions for iiiiiltiiilii-iilinn 


majok DISASTFU TVt>i:s 




exhihit rcspcclivcl) <1 lJ.iiischin};cr tUVcl, liardciiiii}; 

;imi Miftxjning v.'hcn suhicctoil u» -x \xn*gT.«l> of alter- 

naliiift Mraitis .it consiiiiii rate 
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3.00K2. iNi-i.Asric m-jiAVioK oi- sici'i. mi:am-io- 
C’OM'MN SDUASSF.Mm.AGI S 

tl. ^;/?4li7.V\'L/ /^, Hiiiv {if Caliltirnia. {'.iFthcpiakc Ijigin Kes 
Clr., lierkflry. (\ilifiiniiii 74720 

Abslt.iel A llxeiroiiglx e\txer»i»e»xtal n\vcsl»j‘,.xlxo»x vxf a coUtmn 
uilli IMO I’Oiiiiis framing into it. was carried out llic sclce 
\ion of a t'xx'vlcl siutalile for lahotalvuv testing is disenssed. 
<iiul <1 description of tlie experunental setup .imi ilic ivsiing 
pcnecduie is presented Hie experimental data obiauwd in- 
cliule tile seclii'it properties, loading, histories, eoinprcheiisixe 
tallies of all load aiul defotinalnm pataineteis. bnwIaloUmna- 
lion livsierusis di.igrartis. «ler<n inaiion riekls .md strain 
(sltess) ilistrihulitins in the eonneetion atc.is. A xletailed m- 
lerprelatiiui of the test results is preseittetl. iiielndiiig an 
evalualinii of the signiricanee id' tlie most itnportant gconiei- 
fical anil lotuling parameters with respect to sticngtii. siiff- 
iicss and ductility. I'lie elfect of these parainelers on the 
energy .ihsortxion capaeily and energy dissipation is studied 

Pub Oel 71 3(Uip., Nils No lMI-211 335 I’C SfidO Ml 
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J. /.P.SiW/.7C Unix, of ('.ilifoinia, ivarllupiake l-ngin. Kes Cir, 
Ikiki’Icy. 74 72t) 

Abstract Speedtcally llie investigation invidved a stiuls xxf lire 
etfeel of the {leroiinahility of the mek iinilcilying nine ilif- 
fcreiu soil xlei>osits, tanging in thickness Uom 5H Ux 3(H» U. 
on tlie aeeelcr.dion .unplitode and fiexiiieiicy cliaraclerisiics 
of the inotintts xleveUtirexI in the rxiek and at the sinface of 
(lie ilepo.siis 

Pub Nov 7U 35 p. Nils No lMi-1'17 H‘)7 PC Ml* 

$11-75 
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3.0084, UAl!-; OI I OADiNfi I 11 l-CIS f)N UNCRACKIJJ 
AND R|-i'AIRl:i) Rl:iNI-01U’i;i) CONCUI 11 MI-.MIU:kS 

-S vt I'niv x'f (.'nlifornia, l aitluinnkc 1-ngin Res. Clr . 
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Abstract: I'lie effect of higli loading rales on the Irchavnir of 
reinforced etiiicrele strueliires anil the effectiveness of the 
epoxy- injeetinn leehiiii|iie of repairing iiacks in sneh struc- 
tures have hcen studied lliioiigli le.sts on six simply-siip- 
poited. doiihly-rcinforecd. eoneiclc beams- /ones of time- 
varying inoincnl xxere ilexoloped in the specimens hy iinpos- 

infl il,., V l\iviisti.-v .,1 ll\>. tlxtrtl iviinlv txf llto 
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.UIO«5. I I AS IIC-Pl.A.SllC I AlM HUt'AKf Kf SPONSi: 
OI- soil. -ni. II Dl.Nd .SVSIFMS 

/. \tlNAAtl. l.hiix of ( 'alifoinia, I-.iri)u|ii.ikc i-ngni Ifes Clr. 
Itfikch-y, (alifintiui ‘>472l) 

Ahstiiicl l-Oet.ls of pl.islie soil dcform.iiion on the e.iitlii|uake 
lespoiisc of buildings UMiip eliislic-pl.istie liiute elemeixl 
iiuhIcIs .nc presented Non-iinifoim snppoii exctt-ilions i-.ere 
geiici.ilcil siatisUcallx to reHeet llie soil-layer form.iliim of 
xlovviiuixrn I okyo. I lie lumped mass niiulel of the hiiilding is 
.ittaclied ihKHigh a m.isslc'-s iigid ni.it to the sidl xxhieli is 
represctileil by a set of rutile element.s arranged in ihiee 
imvs, repiescntiiig two lypie.il soil layers of doxvtiloxxn 
I'okyo N'nnicrieal results of elastie-pl.islie analyses for ,3.‘J 
and 18 story hiiildiiigs vxiih and xxiilioul li.isemenis xx-ere 
eoniparcd xxiili those of the corrcspoiuling elastic systems us 
xxell as litiihliiigs xxitli Ilie hase fixed at the gfoniui level 

Pull. Aug. 72. !fi4p, MIS -No. PM-214 HMI2. P(,’ $(1,0(1 Ml- 
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.3.0(>H6. INVI-HlKiA IION OI- UKiHWAV llUlIXil 
DI-SKi.S MI-.JilODOl.OGV [••OR PROVlDINfi SIRUC- 
lUUAl RbSI.S) A.N( }-. 10 hAR lHOl'AKl.S 
I'hX/'.II.X. Unix-, of California, Seiioiil of l-ingineerinp, 
IhrkX.-v. (iilifoniiu 74720 (02l00l( I RAIS) 

I xistiiig liiidge ilesigii itieiliodology tor i>ro\iding seismic re 
sisi.ince xxill (le ex'aluated' A more lalion.il .ipptoaeli xxill he 
deveUipcd and leeommeiul.ilioiis made tor eorrecting ,iiiy 
{icficiencies ituiiid m existing specil'ie.itions 

l>oenii>ent lUoviiled to S S I P In the I RAIS 

Sl:PI'ORII-:u IlY US IV'pi of I Kiinpoilalion I -H A 

.VtmH7, IhRl.}- DIMINSIOKAI SfOniASlU' 

MOOn.I.INO Oi SIROM; lARlHOl.AKI (iROUNl) 
MOrUfNS 

I. I’f-Xy.lh.\\ Unix, of ( 'iilifoinia. School of l•.l 1 gi 11 eL•rillg, 
Hiikt’tvy. i'tihfiiniM 74720 

llie oh|eelixe of the research is to estalilisli lliiee-diiuensiiui.d 
sUieluislic nioik-K of sliong e.ii llujuake groiiiul motions 
xx-fiich include the eftecls of local soil conditions, iiiagniluile. 
epicciitral <l<stance. .iiul depth of focus liiese luodeK are 
mmsttitionaiy in th.iraeter .mil possess statistical properties 
xxhieh arc eonsisteiil with thiwe of real eartliiiu.ikcs. 

rile piopcrlies arc being esl.ihlisheil ihiougli stalistieal analyses 
of strong ground motion data. Cinariance and eross-corrcla- 
tioii tiinelioiis .lie lieiiig generated for tlie individual and 
component pairs, respcetixely, of reeordeil ground motion 
accelerations I he r.iiulom ehar.icicrisiics of niagiiitiiilc and 
direction of the time dependent re.suU.inl neeeleralion xecior 
are heing examined xviih resjiect to soil coiKiiiions. etc. 
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.viMiny. cvciK loAiiiNfi or njn.sizi- coNNre- 
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/ /• rnrol .Vim ^.f J';.n1>4«.»ke I-.ngm R«^ • 

/i, /» 1 I , * iiliJ'i'Kiii ‘*-17 2t' 

\t -ir .5t \ 'criL's of eigfit Ksis of (vi»-M/e Steel beam- to- 
v.,;u.nii o5mK5;ti55ro subjected to cyclic loading Mimilaimg 
e ittli^juile ciTevis »'n a building fiawe liusc been iieiformcd 
Mi »>c..n.s 55ete made <»l A76 steel. Ihe connections of the 

I earn to soluinn stubs "efC cither of the all \sclded type, or 

.'f Melded flaiittes and hulled Mch types Ihe principal objec- 
toe of the i>» determine the behavior of these two 

ispis of (.oiiiies lions under severe cyclic loading well into the 

II elasiK t.uiye .Mu! to assess the difference in then per- 
lotmaiice All sonneciions showeil strengths in excess of 
laii.iciiies determineil In the simple plastic rheory. ie.. 
.niho'it regard 10 strain li.irdenmg flic hysteresis loops in all 
(.ases Mere ieinail>jbl) si.ihle in sbajic under repeated load- 
ing Lytles AlbsselJfd connectinns showed excellent doctrvi- 
t* Ihe boiled wchsselded ttange type connections also 
beha'.evl well, but were less ductile 
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2.0(190. OPIIMIM DnSKiS Ob bAUTIIOUAKt-RU- 
SlSl ASr SlU-.AK lU.'U DINGS 

/> NO, tills of Californi.i. iMtthijuake Hngin Rcs. Cu . 
IWrl.t’h-'. . C il/ifcrilia 'l-l?!!! 

Ab-itf .lel I he tcpoil is the first of a scries vsf studies eoticctttcd 
-.Mill idenlirieatinii .irul siinul.ilion of the response of inultislo- 
ry ft.iiiu'd buildings .is a funciioit of ilcsign variables and 
e.irthi|iiaKe ground niulion A methodology is developed via 
(ipliini/.ition theory, in which concepts of objective fiinclioii. 
bLhasiof.il coiistr.rmis .ind system dynamics arc given a 
m.tthemaiie.il structure upon which viptimal synthetic design, 
application to iine-bay. multistory, unbraced frames is 
discussed to illusir.ite the meihodotogy Minimum volume of 
eolunin sections is t.iken as the objective, along with the con- 
slcainl that Ihe sirueture should respond elastically with 
limited relaloe story drifts under moderate earlh(|iiakcs- 
liystcm dyn.iinics appropriate to a shear-type building frame 
is .sdopied along with gtswind motion ch.iractcrized by st»n- 
djfd pseudo-velocity response spectra 
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.3.0091, DYNAMIC IIF.HAVIOU OF A HIGH-RISF. 
niAGONAl.l.Y HRACFD SIFFL liUlLDlNG 

ft Hf-.A. Cnis of C.difoini.i, Faitbrjualce F.ngin. Res. Or.. 
fk/kelev. CtiliforuM 9472(1 
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r^n'V’Tir'f* w iriinslulio''i‘l iiii'linn w.is loi iiiiiliil‘.-s 

slrtcti.r.il tlravsirigs Various [.araineteis m '»»--■ 

were adjiistcsi until resonant 1;. 

i„d..j«ci. 11..- r...4i I'l'C'.' "f 
..f (I..- r.-eponw ..r 

wiric'iis (inimiiits I'l il4iii|’iii); .'I* ' " 

Centro ( 1940) earllittoake groiinil .icceleialioii. 
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Abstiact Maxmuint acceleralions m-cokIs on lock sile.s 
earthquakes in the Wesiern |Mit of tin- Ciiileil Mnt 
summari/cd. and alicinmlioii emves .sliowinj' Hie ilccn 
ma.xiimim acccIcMlMtn with jncieasiiig ilisiaiict Ds' 
/one of energy relcii.se aie lievclopcd lot ililleicni mo) 
eaftlu|iiakes. Oiiinge.s iti ntcelctnliott level ansi j»ictU>' 
periods of rock nioliivns with ilistattee .tic also iiiinlyrc 
significance of nmxinumt acceleiiilioii level as nii intlic 
intensity of ground .sltaking is ilisciisse*l 
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.3.009.3, MODlMCA t ION 1)}' Sp.lSMt >( IRAI'H Ul t 
FOR P.FII-CIS Ol- l.OC'At. soil CONDlllONS 
i\n. SCUNAUlA.s Univ. i>l' ( nlifoiiiia. l inlluiinike I ngi 
Ctf.. flerki/ev, Ciihr<>r'>ttn 9.17211 
Absiiacf. A iirotcilnrc b>i inoililying the titne insto' 
seismic records for the elVect s*l Is'cal soil coiwlit 
prescrvtetl The mutlitrcl is based on ji eonveiiCioiiii 
slimcnsinnal wiive-ptsipagation inntroiicli with ei|ii 
linear soil propeiiies uxleiidetl to priielical use for It 
motions iluotigh the PVisi I'oinicr ieehiij(|ue. Ihe s.di 
the tipproacli is lestesi agaiiist tlic inolions leeordeil 
soil sites and one rock site during Ihe 19.S? San 1 r, 
carlhtjuakc The gooil tigreement Ivciwcen the eoin|mt 
Tccsudevl s'ithtes iinlicntes Ih.il tock nnitions can be eoi 
from motions rceortlcil on soil dejKisUs, ami lli.it lit 
puicti rock motions in turn can he used to pieiliet llie 
Ihnt w'oulil have hecit recorded under differcnl m 
geological conditinn.<i. I lie nicihoil is niso used to e 
the prnbiible rock motions in the vicinity of l:i Ceiilrt 
earthquake of 1940 and llie ground surf.ice motio 
could Iv'.ve been developed on viirioiis soil conditioiu 
same gcncrul ;ueii 
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3.0094, l-FFECr.S Or SOU. C’ONDH lON.S ON fill 
MOTIONS DURING l■:AR I HOUAKl-S • Al .A.SK/ 
CALIFORNIA 


// b. SEED, Unjv. of Culiforaiii, Insl. {*f Trans & Traf. Bngin.. 
Berkeley, Cdliforiuo 94720 

Invesiigation was initialed in order lo develop a hciier un- 
derstanding of (he regional distribution of shaking intensities, 
during earthquakes. Methovls of assessing the response of si>il 
deposits have been developed and tised to analyze the ground 
motions recorded during eartVatuakes in San Francisco 
(3967). Mexico City (1962), Anchorage, Alaska (1964). 
Osak.i. Japan ( 1964) and Tokyo, Japan ( 1963). The analyti- 
cal lcehnii|ucs have advanceit to the point where they arc 
being incorporateri in design studies of significant structures 
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3.0095, ANALYSIS OF THE SLIDES IN THH SAN FER- 
N'ANDO DAMS DURING THE EARTIIOUAKE OF 
FEBRUARY 9, 1971 

// ft. SLLli. Univ. of Ctilifontia, Earthquake ):ngtn. Uc.s. <*lr . 
Berkeley, C/ilifoniirt 94720 

Abstract: The eondition.s leading to the slides in the San Fer- 
nando Dams rliiring (ho earthquake tif Feb. 9. 1971 are 
descrihed, together with (he rcKul(.s of ilclailcd Field and 
l.thoralory studies conducted to determine the properties of 
(he con.siruclion nialerial.s and the causes of the .slides 'Fhe 
mechanism of sliding in the Lower Dam is reconstructed and 
i( is shown that failure of the up>lream slope resulted fr<*m a 
loss of slrcnglh in the srdls near the base of the eirthankment 
Die results of dynamic aiialy.scs of llic dams arc prc.scoic(l 
and shown lo he in reasonable aecord with the ob.servcd per- 
forniuncc. 

Pul). Jim. 73: 3l4p.. NIIS No PH-223 402/9; PC $17.75 Ml- 
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3.0096, soil. MODUl.I AND DAMPING FACTORS FOR 
DYNAMIC RESPONSE ANAl.YSliS 

tl.B SEED. Univ. of California, Eai(h(|iiakc Eiigiii. Res. Clr.. 
nerketey. Ciilifornio 9472(1 

Absinict: T'hc report Mininiari/es (he available diilii concerning 
the shear moduli and damping latios for .soiK Clearly more 
dtiia on these dynamic eliaractciislics is required, piiriiciilarly 
for silts, cliiy.s and gravelly soils However it Is hoped that the 
data presented will serve as a iiscriil guide in the .selection of 
soil properties for dynaniic resjHnise analyses and that odicr 
engineers might he encouraged lo make uvnUabIc uny addi- 
liomil data which would supplement llial pie.senlcd alxivc 

Pub. Dee 79: 45p , NTTS No. PB IV7 869; PC S3.tH> MF 
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3.0U97, A SIMPLIFIED PROCEDURE FOR EVALUAIING 
son. LIQUEFACTION POTF.NTIAI- 

//.// SEED. Univ. of California. F.arlhquakc Engiti. Res. Ctr., 
Berkeley, California 94720 

Abstract: C'atasirt)phic failure.s in iccent earthquakes have pro- 
vided a sobering reminder that iHjucfjietion of sandy soils as 
a result of earthquake ground sltaktng po.scs a major threat K) 
the safety of civil engineering structures. Major hindstkies, 
lateral movements of bridge .siipporLs, settling and tilling of 
buildings, and railurc of waterfront retaining structures have 
all been observed in recent years as a result of this 


liquefaction potential tind to compare llie results c 
the method with a tiumbcr of cases in which liqi. 
known either to have t)cciJrrcd or not occurred in 

Pub. Nov 70: 43p, NTIS No PH- 198 009: PC 
SO 95 

SlJPP(3R'l F.D BY University of California 

3.0098, ANALYTICAI. INVESTIGATIONS < 
SEISMIC RESPONSf-. OF LONG MUl.TlPl 
HIGHWAY imiDGF:S 

IF. 7'.S7v/VG. Univ. of C’alifornia. liarthquake Fngin 
Berkeley. CnUforniu 94720 

Abstract. Descriptions are given to (he analytical in\ 
of ll)c seismic response of long, multiple-span 
bridge structures of the type which .suffered licav 
during the San Feriuitulo earllKpiake of l-’ehruar 

I. incar and nonlinear ni.iihcinatical modelling of l 
bridge struclural system is (ircsented A thrce-tl 
eiaSto-|)lastic IlcMiral colunin model suitable for 
the cnuplcd inelastic behavior of reinforced conei 
columns is ilescribeJ in iletail. A nonlinear im: 
model for simulating the nonlinear iliscontinuons I 
bridge cxp.insion joints i.s also presented. Then, i. 
linear and nonlinear iinalylical proecdutes are slei 
rk-termiiiing the seismic re.simn.su of Ihis type of hr 
lure 

Pub. Jim. 7.1: 22.1p.. NTTS No. PH.227 816/6: PC 
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.1.0099, SIATTC AND EARTHQUAKE; ANAL 

thri-:e:.dime:n.sionai. eramf. and sniiA 
Bun.niNG.s 

El. l^iL.SON. Univ of ('alifornia, Eiartliqiiake 1: 
(.Tr.. Herkvlcy, Cofffoniut 94720 

Abstrnci: A procedure and a computer progrsim arc 
for the linear strueiural analysts of frame and 
buildings subjected to bnili static and earthtiuakr 
The Iniilding is idealized by a .system of indepeiu 
and shear wall elciuenl.s intertomiectcti l)y Ilnur rl 
which are rigid In their own plane Within car 
bending, a.xial and shearing (lcrorn)ati(>ns are 
Bcatiis and girders may be nonprismatic and be 
sheui'ing deformations are ineludeil. Also, shear | 
lie considered. E'inite column and beam widths ar 
ill tf)c rorninlalion. Nonsymnictrie, nonreclangulai 
whicfi luive fraine.s and shear walls located arbitral 
can he considcreii 

Pub, May 72: 94p., NTTS No. PB-212 904/7; PC 
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3.0100, RECONNAISSANCE STUDY OF RECO' 
GROUNDWATER 

L.C. DU'l'CHER, U.S. Dept, of tlie Interior, Gcologit 
Garden Gruec. Ctilifornia 92643 

Impcriul Valley, California is a geothermal area with 
for developing energy for power, desuliimtion anti i 
traction. Shallow and deep wells in the 2,500 S( 
areit itulicatc grcitter than normtil temperature 
Geothermal development is in the Buttes Field ji 
the Salton Sea and at Cerro Prieto; 55 miles soi 
Mexico. Exploratory drilling by the Bureau of IE 
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i,r[. .1 il-.i. ^llnK !•< l>» i.slini.ilc the total amount of 

I II, 'i.,i.i!.e. the .inuHini »*f iot.«l rccovcr.ihle water 
[..t i*., ii: itiL Koin with ^.llilMt> equal to or 

111 III thii . f -L.i w.m-i t.'S.Ctlt) ing/II A principal of 
inf vmII I’e !•> ciiim.iif the magmUiJc of the local 

il.ff! i! le'oune Meeting these objectives will 

•lire ik .el '|':!ie tt'neepm.il imidel of the geolodrology 
ei'M, A.ur;i .mil Ik'I How s;.-.teins in the h;i&in. and may 
;'Mt lie future 'imlies 

II. 'll f..i .iinlNio .ind study of pertinent available gcolog- 
\ ..l liy oe.il .itul hydfnlogie d.ila. including well logs for- 
iti.'f. Ilf .1 ..oiKepiii.il model of the sedimentary basin. 


I '111 Kite •'-.iltf in stot.ige, recosef.iblo and nonrccoverable. 
I'f 'u I -'.itef or better i^ti.tlily Describe piissible ha/ards 
'sIkM li ijitil .u.>.oen('.my water priuluction. including land 
-ib.:.kiK.c, seorme actiMly Appraise and develop future 
-.‘Ml* I'roci.ini' A report will be prepared 
SVPI't *l< 1 M) 15S I S Ikpt of Intetivn • Ckological Survey 


.l.nldl, Ul COMMl .SDAIIONS DCVHI.OPLD I-ROM RU- 

PtiRis ()l IMf- I AH IHOI'AKI. COMMISSION AND 
l-AHIIKJl \KI lASK fOHCb.S SAN IbRNANDO 
l--\HHU.‘\'AKl lABUHl V) 
f \K\'OH \. I i>\ Aiieeles Co iJd «»f Supvrs . ior 

Vfler the S.u; ietr-indo e.irihqujke of l-'ebfu.iry 9. 1971. the 
I os Ai-ijieivs County Ho.nd of wipersisors promptly appointed 
.1 •eseii iniiiiber I .trth<{u.ike CominiNsioii comprised vif 
fe.i.lers in the llel.ls ot engineering, seismology and construc- 
tion fliv) were .rsked !>• evaimnc the elfects «‘f the 
e.irthqii.iKe. .osenible facts, draw conclusions and make 
rcsDtiiii'.etul.itiiias for lorrecinc jclions to he taken in an- 
lu'ii'.ilion of future e.irihi|u.ikes In Us 1971 report, the 
C'uiiiiiv I .irlliv|ii.iKe Conunissioii m.idc broad rccomiucml.i- 
Ill'll-, m I ^ idviitifed areas >>f multi- jiiiisdiclioiijl concern 

Sis '.side tvpie»enl.iUve l.isk I rates, with Counly department 
lieads .'■> eli.iitmen, were then appuiiitcd to study solutions 
.iiiil submit N|'vvifiv' recortimendalioiis on wh,it must he done 
.iiid h'lw I ho fei'ofl oiitltiH's primarily the County’s actions 
.Hill progfes’i in iiiiplemeniiiig ihe v.itiou> Kjrihqiiako Task 
l-'nrce reeomiiienil.dions 

Pub June 7,t .J.tp , .Sn copy lnft> available. 

Ab-,tr.ici (iroviilv'il by I'DA.S 
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.f.l)lll2. OPIl.MIZAIION OF WATf-.R Rf-SOURC'I-: 
SS SIL.MS INCORPORA I INC FAR THODAKF-. RISK 

( M in Kt.. I nil. of ( aliforni.i. Sch>H)l of nnginccriiig. l.os 
•frivefet. Cilfl/uriiiu 9tui24 

An inlerdiscipliiiary effort is being made to develop and 
v.ilid.ile .1 nielhiul»>logy for incorporating seismic hazard into 
Ihe rleeivKiri m.iking process in the planning and design of 
water resource svslenis Knowledge from the fields of 
e.irthc(u.ike engineering, w-.iter resource engineering ami 
systems engineering is .ipplied. The earthquake forces from 
violeni sh.iking and surface fault displacement are eon- 
sidereil C ost functions .ire heiiig developed for various water 
system elements m terms of the imersity of shaking and the 
•imounl of fault inovcmenl. as well as in terms of repairing 
scisiniL damage I he mtcnsiiy of .shaking is expre.ssed in the 
form of prob.ibiliiy m.ips The basic system analysis tool of 
the mcthodolog) is semi-Markov decision nro.'*.vv..e Th.. 
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.V0I03. SOIL LIOUHI-ACIION I^CRINCJ HART 

K L. l.LL, llniv, of California, Scfjool of I'ngineci 
gcfei. Colifoniio 90024 

The objective is to obtain further ititormalitui on 
behavior under cyclic loading svhich iiu'ie do: 
males the stresses iiuliiceii in soil trlcinc’iils in i|k 
eariluiuakes and tliiis rerliicu the nunihor ol .iji 
.tnd uncertainties involvetl in sci-sniic slahility .in 
structures lAvo separate cyclic Umding ellecis ; 
for study which go heyonil tlte ciii'icnt [»i'aclicc; 
tion of a more realistic train of irregular cyclic : 
than the cuMomary practice ol using ‘eiiuivali 
Stress waves; and (2) application of cyclic sire: 
directions instead of the curtciit piiiclice ol 
uniaxial, or plane strain cyclic lonrling 

SUPPOU'IFD nV U S Nall Scictioc l•'oululiU^<m 

.T0104, MICROFIARTTIOllAKi: MONU'OKINf 
ANCilil.l'.S ARI-A 

T. IKNCi. Univ. of Soutlicrn (.'aliroi i»ia. .School of 

Anneh's. Cntijonm 90007 ( 14.()X-{)0f) ) • I 2290) 

To coiulucl a inicroscisniicity sliiily v)f the llaldwi 
of tlic Newpori-Inglew'oocI fiuili in llie inciiopoli 
gcics area in order to cvalinilu the polenti.il 
hazards and dclerinine relative iinpoitiiiice of se 
observable strain due to the inflociice of oil llulil 
sus nainr.il tectonic proce.ssc.s. 

Scisniic stations arc being installed in the vicinity 
VhUs Dipvi frnm those slalions is telomclCK'd to 
recording and analysis take place. Scisniic cv« 
ioealeil and compared with patlciiis ol lliiiil inje 
IngleW'ooii oil field 

Supporting agency address infoi ut.aUm: Petensc 
Research Projects Agency, Arlingtiin, VA. 22209 

SUPPOU rni) my u s Dept, oriTctcnsv - D.A R 

d.OlOS. RI:I..VHVI- ACITVITV Ol- MIH.MI'I 
STRANDS - CAI.II-ORNIA 

MG llON/l.l.A, U S Depi of the InCeiior. (ieolog 
Mfiilo Pork, Coliftiiiiiii 9402.‘i 

Ihe objective is to ohiain ihila on the iletailer) ge 
linic sequence of recent movements on adriiceni t 
strands of active faults. Dala will he songlit lo i. 
the width afteeled by the principnl lupiiiic and I) 
ruptures, (2) the relative rate of disphicetneiil 
strands, and (1) the shift or persistenee nf activit' 
stranils. 

SUPPORTliI7 IJY U S. Dept ol Interior - (ieologii 

3.(1106, SANT A CRUZ COUNT Y C’OOI’ 

hJ\ liRA/ili. U.S Dept, of the hilcrioi, fieologi 
Mciilo Pork, Colijoniio 9402.S 

States to which project pertain.s; Ciiiifrvrnia. 

Tim study i.s undertaken lo provide hjisic data nccc 
preparation of the Seismic .Safety lilcinent of the 
Counly General Plan. Since sufficieiit ilata is pres, 
ble regarrting nootl plains and areas siisccptihle lo 
waves, it is the purpose of this sliuly to jirrivide n 


MAJOR DISASTER TYPES 


bro.ul «vahi«»ious wf consulUuU TejWTls it) swppiwt of 
devt’lopmcni projects Additionally. Ihe geologic inrorniiitinn 
provided hy the study will help in identifying or anticipating 
fault ond Inndsliilc prohicnts, and uill thus inilicale where 
special needs exist for further and more dclatleil investiga- 
tions 

SL'PPOR'I ED HY 1.’ S I3ept of Interior ■ Geological Sursey 

.J.III07, HARTHOUAKL MA/ARI) REDL'CTION. SAN 
FRANCISCO RAY REGION 

fiHAHU. l-'S Dept of (he Interior. Gcolngical Survey. 
Meiilc Ptirk, Ctiliforiiiit *14(125 

States (o which i>roiect pertains C'aMfornia 

Identify, chaiacicri/e and map (he canlu|iiakc geologic lia/aids 
of the San Francisco Hay region Develop criteria for recog- 
nition of geologic materials .subject to laiulslitling, iKiuefac- 
tion and other ground failures resulting from eariluiuakcs and 
reniie (echnupies of e.stin)ating ground response to 
c.irthqiiakes for different geologic sellings and seismic liasc 
motions Ptepnte an active catiluioake dntn system to com- 
pute local scLsinicity, ground base motion, natural peiiod and 
ampliriealion spcclniiti for grmiml nuitcrials. as well as 
probabilities of liqucfticlion. conipaetioii. lateral spicadiiig. 
lamisliding and surf.ice displacement along faults Ibis data 
system wtuild proviiie (lie ability to (piickly prep.ire and ui»- 
date rcgioii.il oi loc:il seismic risk maps for planners and 
others concetnctl witii entthnuake ba/ards m the Hay icguvii 

Sl/'PPOH'ITil) HV U S Ocpi of Interior • Geological Survey 

J.OlOH, REGIONAL fif-OifKilCAL FRAMI-WORK. 
NOR’IH CliNlUAI SAN ANDRLAS 1-AGl.l - CAl-IIOU- 

nia 

JUiAHH. U.S IX-pt. of the Interior. Geological Survey, 
I’uik, (.'iitifiiniui ‘14025 

Determine (he regional geology along Hie San Aiulieas fault .it 
a scale of 1:125.1)00. 

Provide geologic framework for Sun Andreas l iuilt System at 
mapping senlcs coniinensuraCe with ncciks for topical geologi- 
Cii! studies, geophysical Investigations, aiul seisniologiLal stii- 
die.s: I Regional leetonie framework of entire .Siin Andreas 
fault /one at scale I : I 2.*<.t)iK). 2 I liree-dinieiisiotial geologic 
transects across San Arulrcas f.iiill /one at l:62,.*i()t) .md 
1:24,000. .1. Prepare maps showing trace of major faults; e g-. 
Hjllfi, 1K57, 1041. 4. Pccpaic maps showing w-ulth of San 
Andreas fault /one. 5 Delailoil in<ip|)ing in sites selected I'or 
geophysical rnsirumenialioii. 

Project urea is from .San I'raiicisco to Hollister and from the 
Pacific Ocean to ilic Dialilii Range 

SUPPORl l-T') LY U S. Dept of Iiuctiot - Cicologkriil Survey 

3.0100, LNVIRONMI-.NTAl. GEOLOGY OF TUI* SAN 
l-RA.NCISCO HAY REGION - CAI.IEORNIA 

k-P [fJtAHn, US. I)e|)i of (he Interior, Geological Survey. 
Menlo Park, Culifornin 04025 

Ihe interpretaliun of earth science data for land-use planning 
Empbusizes cartluiuakc hii/nrd rcdticlion, coastal ciosion, 
slope stability, and engineering properties of hillside and flat- 
land mtilcrials. 


This project involves nicasurcnicm of fault slip in t 
a.seisniic creep or otherwise, and other related 
incliKiing ncar-ficki strain response during both 1 
failure inlerv.ds. Jntcrpretcitioii of rc.sults .ind the 
vesligations related to fault creep arc also within tl 
the pri’ject. The objectives of the research are i 
tectonic processe.s wihin the fault /ones, to ticvi 
theories concerning the inechanies of such proecs 
seek evidence of fault /ope activity that might be 
earthe|uake prediction or for modirieation of 
behavior 

SUl'POU lKl) HY U S Dept ol Interior • (ieologic 

3.(11 11. SAN ADRHAS rAULI - C'ALII OUNIA C 

MM CLARK. US Dept, of the Itucrioi. (ieologiv 
Mvulo Pork. Ciilifiinuit d4025 

Slates to wliich projL'cl pcrtaiPs California. 

file piir])(>.se of this project is to pioduee strip m,ip.<' 
of 1:24.1)01) or smaller that will show the locati 
briefly dc.scribc the most icceiilly active trace i 
California, other than the San Andreas, that an 
probably active. Ihe map of the (iarlock fault is 
and that for Hie LTsinorc fault is intended for coi 
197.3. Work on the .San /Njidreas fault soulheasi 
Pass and on die complex fault s>.stem of Ihe easle 
the Siena Nevada will extend into 197.3 oi later 
being done liy other ins csligatiors. Ollier .icTin 
California will he mapped in succeeding yeais. 

SUPPOR'IED IIY U'.S. I3epi. of liiteiior • Geologic; 

.3.0112. .SOUrHERN CALIEORNIA IliCI'ONICS 

M M. CLaRK, U.S. Dept, of the liilerinr. Gcologii 
Menlo 1‘iirk. Ctilifi.riiin 941)25 

.States to whici) piojecl pertains: Ctililbinia 

Dus projeci attempts to chaiacicri/.e the surface 
recent geologic history of the southern San Aiul 
lock. Sierra Nevada, lilsiiinrc, and parts of Hie S 
faults. 'Hie products are I) strip ina()s at 1:24 
showing llic most leceiHly active traces of tlicse 
2) deliulei.1 Mudies vT the laic Plcisloccae and llu' 
tory of inoveinent as .shown in siiaiigi.i[>hy, stn 
groinof jiliology. Ibe m.ip of llio Gailock fault is 
and liuit for the ITsinorc fault is intended for con 
1974. Work on the .San Andreas fault soulheasi 
Pass and on the complex fault system of the caste 
the .Sierra Nevada will exteiul into 1974 or later 
being clone by other invcsligattus Other active 
Californiii will lie mapped in .succeeding years. 

Dclaileil sUiilies of specific parts of the San Amlrea 
and Sierni Nevada fault systems are planned to det 
late Pleisioeene and Holocene history of nioveinei 
faults. 

SUPJ’OK THD RY U'.S Dejuof Interior • Geologic; 

.3.011.3, regional THCrONIC ANALYSLS • 
PRl-AS l-AULT • INVESIIGATION Oh 1 
MOUNI'AIN EARIHOUAKE. APRIL S, 196« • < 
NIA (AniJREV) 

M M. CLARK, U S. Dept of the Interior, Geologic 
Menlo Pork, Californio 94025 


3 0114 . 


■onK- ac.uU) m -he faul. .one and (5) 

nf .he fanU to mu.caVe foW.ng m adjacent strata^ I .cW 
«ofk IS eonipleic for the resulting con.nhu.mns lo ihe 
PiofesMonal Paper about the earthquake 
Hmsever. pans of the faul. coniinue lo move, leading to cn- 
iMgemeni of the 196« breaks and creation of new breaks^ 
Furthermore, surfieiai processes have no. yet erst.rely erased 
md.Mdual ruptures .n the areas in vshich creep api«afs to 
h ive cc.ised Thus periodic Held investigations along the »auU 
vMll continue as long as the surface traces display significant 
.and measurable changes. 

SUPPORT KD BY U S Dept of Interior • Geological Survey 
.UOl 14, FARTUQUAKt MOUFI.ING 

JH I)!IJ T.HlCH. US Dept of the Interior. Geological Sur- 
vey. f‘1eiilu I’iirk, Ciilifnrniti ^41)25 
Ihc overall goal this project has is to study the mechanical in- 
teractions associated with faulting and related earthquake 
source mechanics The appto.ich that is being followed al- 
tcmpls to determine the various inierreblions between 
material pjtamelers, small scale (laboratory) mechanical 
processes, earthquake source characlcrisiics and long-term 
strains in .he vieini.y of shallow faults Work thus far accom- 
plished has employed one-, two-, and ihrcc-dimcnsuma» nu- 
merical models that simulate the quasisiatic and dynamic mo- 
linns of eaflhquake sequences. Topics that have been ex- 
amined with these models include iriggcring of earthquakes 
by fluid injection, oeat-field ground motions, modeling of af- 
tershocks. ‘Cdling laws f.ir source parameters, relationship 
helwoen source parameicfs and fault friction parutncicrs. and 


dil.itancy 

SUPPORTED nv U S Dept, of Interior - Geological Survey 

J.0M5. EARTHOUAKE CONTROI, EXPERlMr.NT • MIN- 
NKSOTA 

J.H DtKTERICH. U S. Dept of the Interior, Geological Sur- 
vey, Meiiiti ParK. California ‘>4025 

Studies of earthquakes related to fluid injection at Raiigcly, 
Colorado, and elsewhere have shown that the effective stress 
law for shear failure of rocks is applicable on a large scale 
Numerical modeling indicates that it is ut least theoretically 
possible to control earthquakes by limiting Ihe maximum 
length of the rupture surface through proper control of fluid 
pressures on the fault. .The purpose of lliis experiment is to 
study the problem in detail by conducting tests on artificial 
faults in large blocks abuul 26 feet tong in a quarry at Cold 
Springs. Minnesota. A rectangular block of granite will be 
separated from the surrounding rock and loatlcd along its 
boundaries by large hydraulic flaljacks .Stresses to 300 bats 
on the fault surface can be obtained by this method, i.ength 
of the fault rupture will be controlled by fluid injection- Dis- 
placements, velocities, and accelerations at the fault and in 
the netr field will be measured during the slip events. In ad- 
dition. evidence for precursory velocity changes and resistivi- 
ty changes will be sought 

SUPPORT ED BY U.S. Dept, of Interior - Geological Survey 

3.0116, MONTEREY BAY - CALIFORNIA 


fl.C- GREENE. U.S Dept of the Interior, Geological Survey, 
Menlo Park, Californio 94025 

The Monterey Bay project is concerned with the geophysical 
and geological mapping of Monterey Bay. Monterey Canyon 


profiling with a high resolution. to ‘ ^ y. 

mediate {Knetrulion, I -T to 33 kj spnrkcr. It.gh |.ovvcic<l, 160 
ki sparker. magnetic profiling witii a ntnvine jnoto.j preccv 
skm magnetonreter. mul g.avi.y profiling with n sh.pbornc 
stable platform marioc gravimeter, is being titu’c 
Interpretation of Ihe getilogical data whicli consiM of beclrock 
-and sediment samples collected by rlrcdgiiig. gravity coi.r.g, 
vibracoriiig. ami in situ .sampling w'iili a icasenidi siihnicrM- 
ble are continuing. 

Principal objectives of this project arc (1) U‘ sci.smicull> mnp 
the geologic structures of Monterey Bay. to establish geology 
of tlie bay. its .siruciurc and leelonic history; genesis, 
thickneas and dcposilioiml history of tJic sediiiieiits of llic 
hay. (2) to determine the liistiihiition and locutions ol frcsli 
water aquifers in the norlliern portion of H'c hay. 
deicrniinc Ihe oiigiii of Mtinlerey Siibmsiritic C anyon -'nd hs 
significance as it relales lo the geology of the bay. (4) lo 
map faults in Monterey Bay ami along the shelf from Poini 
Suf to Ano Nuevo Point aitd tlelermiiie llicii sigiiilicnnce as 
they relate lo onshinc geology, recent seismic events, and 
modern day working hyjiolhesis such as SL'ii-lloiir .spicmling. 
and (5) to siclmeutc geologic lui/iirtls .siicli ns locnluiiis of 
shini|>.s and possit»le stihmiiriiif laiuKliiles Aien.s ol posvihk 
economical interests, such as sedimentary siiiiciiiics ihm ma) 
contain hytirocurlion.s and locations of possible coiiinteicially 
available sand and gravel deposits luivc beeji iilcniifieil 

SUPPORTIT) BY U.S. Dcin. of Interior • < leologic.il Survey 


.3.0117, INSIUUMI-NT Al. ST RAIN - t'Al .UOUNIA AM> 
NEVADA 

A/7 JOHNSTON, US Dept, of the Interior. Uicologleal Sin- 
vcy. Mento Pork, Coliforiiiri 941)2.5 

The instrumental strain project is iiinicil prltmirily ai tlcterniin- 
ing the iiear-fiehl modes of strain accutmilalioii iiinl iiTcasc 
associated with caithquakcs on aeiivc faults ia the wesieia 
United States We hclicve this to be a necossaty prcrvi|iiisite 
for iimlcrslamhng and lucdicling cucllutmikcs, The inslia- 
incnt.s used m present inchidc: ( 1 ) ten lillinetcis, lliicc slt.iin- 
motcr.s, uml eight niagneloiiieteis installeil along KD kni nf 
the most active section of ihe Siin Amirens. (2) Portable dif- 
fcrcnliul tiiagiietotnclers iisctl at Ibfi sites along mine iliui 
1.000 km of the major faults in C'allforniii iiiul Neviulu 

Unless major problems are eiieoimlered. these inslniiiiciilv 
should he increased hi 1.5 tiltmclers, 6 strninnieleis, iuul in 
inagticlomelers by next .suminci. Several new lechiiii|iics arc 
under development which shotild increase rnrther our ahilil) 
to obttiin easily, basic information on the earlli’s crust in 
scismictOly active nteiis. 

SUPI’ORTEP BY U.S. Dept, of Interior - CJcologicnl Survey 

3.0II8, l•NaINHERlNG Slil.SMOLOGY - C’AI.II'OUNIA 

W.R. JOYNI’IH, U.S. Dept, of llic Interior, CieoUigie.il .Survey. 
Menlo Pork, Californio 94025 

Slates to which projeev jtertains. Ctirrcnt wtvrk is coaecuuated 
in California hut project results will ho applicable to nil 
sclsmically active areas. 

The goal of the Ground Motion .studic.s project is to develop re- 
liable mcthod.s for predicting the amplitude and other churac- 
Icristics of earthquake ground motion and how tiiose ch.irac- 
leristie.s vary in different geologic environments. <Tirtciii 
work is concentrated on studying the amplirienlion of ground 
motion by ncar-surfacc, uncon.soIid:ited niiiterinis. Work uii- 



be«iri)ck input nmtioiib and Imw they depend on geologic 
conditions, and (3) seismic field experiments to measure the 
parameters needed for exlrapol.ititig tire restiiis of small mo- 
tion recording into the sirong-nuition range. 

SUPPOUTHP HY U S. Dept of Interior - Geological Survey 

3.0119. MICkOI-ARTHOUAKl: DATA ANALYSIS 

II’// Ll-L. U S. Dept of the Interior, Geological Survey. Afciilo 
P<irk, Colifonilii ‘).t()25 

In this project we develop methods anti techniques for 
processing and analyzing seismic data recorded by 

niicrocarthqiiake network of seisiinigraph status Ucsiills from 
this project are accurate locations of earthquakes, ihoir mag- 
nitudes atui focal niedianisiiis We can then relate these 
results to geologic teatiires of the region under study to map 
nut the active faults in riclails In addition, we can study 
seismic precursory phenomena useful for C)irih<|uake prcdic- 

SUPPOR'i‘i;i) HY u s Oepl of Interior - Goohrgical Survey 

3.0 1 2y, MONILULY-POINL ULYI-S ( RAR'l IIOUAKi:) • 
CALirORNiA 

D.S. MCCUl.l.lK'f/, U S. Dept of llte Inlerioi. f»eologiciil Sur- 
vey, Mciilii Piiik, Ciililfiriiia 9-102.^ 

The Mriioiure of the coiilincnlal margin hclwceu Monterey Ray 
on the south and Point Reye.s on the north i,s dominated hy a 
norlhvve.sMrcnding Itch of rocks composed r>f continental 
cittsi (Siliniiiit block) that is suparalcti tT«>m oceanic crust on 
the cast hy the active San Andrea.s f.uilt system, and on the 
west hy the Sur Nacimiento fault. Recent marine investiga- 
lion lin.s sliown cxlensive faulting within this crustal block • 
btmic of whicli has offset Holocene deposits. Ihrst motion .stu- 
dies of earllujiiiikes that lie on the newly delineated faults 
within the block indicate right lalural strike slip displacctncni 
similar to the adjacent San Andreas fault Onshore geologic 
iilvL'.sttgalion Itas shown mUlilional evidence for recent fault- 
ing, and a long history of continuous deformation of elevated 
Holoconc marine terraces. 

flic cllius of Monierey anil .Santa Cru/ iic adjacent to the 
const, and llic proximity lo the heavily populated areas of the 
.San Francisco peninsula has started to create considerable 
dcvctopmcnl pressure along the coast - new- port facilities, 
atuniic power plants, re.sidetilial arca.s. 'i'his program i.s 
designed to use geophysical and bottom sampling techniques 
to establish the fault history of the urea, which can theu he 
used a.s the h.i.sis for preilicTing the sei.smic hazard in this 
area. 

SUPPORTRD UY U S. Dept, of Interior - Geological Survey 

3.0121, PALO ALTO. SAN MAIHO. AND MONTARA 
MOUNTAIN 7.1/2-MINUni OUADRANCI-IiS AND 
VICINITY. CALIFORNIA 

£..// I'AMPt'YAN, U.S. Dept of the Interior, Geological Sur- 
vey. Menlo Park, Culifornia 941)2.^ 

States to which project pertains: California. 


SUPPORTED RY U S Dept, of Interior • Geological Survey 

3 . 0122 , ALASKA GEOLOGIC HARTIIQUAKE HAZARDS 

a. Pl.AhKUH, U.S. Dept of the Interior, Gcologictil Survey, 

Menlo Park, California 94025 

Slates to whieJt jiroject pertains: Aliuska. 

I lie specific project objectives arc to reduce and evaluate risk 
in Alaska from tectonic dusplaccineni, seismic shaking, and 
secondary geologic effects. A more general go.il is lo gain an 
insight into tectonic proce.sses within the scismically active 
zone of simthcrn Alasku- 

Initially. research efforts will be concentrated in the highly 
seismic southern part of the State where most of the popida- 
lioii and economic development are concentrated This 
research will laler be extended into the southeastern and cen- 
tral parts of the State Geological research under this project 
will he chrsely coordinnted with parallel geophysical projects 
by the Office of Marthqnukc Research. 

Tlie geologic studies will involve: I) preparation i»f detailed 
maps of active surface faults and evaluation of geologic 
evidence for late Ccno/oic fault inovement; 2) ilelinealion of 
coastal areas llial may be sulrjcctcd lo major cailhi|uakcs 
characicrizcil by large-scale regional tectonic elcvaiioti 
changes and assessment of ibc hazards relalcd to such inove- 
mems (notably seismic shaking, isimaniis, seiclies, ami re- 
gional w-arping); 3) iiicntifiealion and ovahialion of secomla- 
ly geologic hazards related lo seismic shaking in criticid are.is 
of high popuialiim ilen«ily and along triinsfrorlalion loiites 
(such as landsliding. submarine sliding, liiiiicraclioii, land- 
spreading and conipacTioti); and 4) prcparalitui (with 
OERCS) of a synthesis of [reiiincnt data on the teeinnic 
processes in the seisinically active innetion between the 
transform faidt system in southctisicni Alaska and the 
nofthcastern extension of the Aleutian .ire tuctonie regime 
into sonth-ceniiii) Alaska, to provitle ii broad framework 
within which earthquake liazards in southern Alaska can be 
evaluated. 

SUPPORTED RY U.S. Dept, of Interior - Geological Survey 

3 . 0123 , RANGHLY • CALIFORNIA 

C-H. HAL/'tCII, U.S Dept of the Interior, Geological Survey, 
Menlo Park, California 94025 

■flic project was designed to lest the bypothe.sis relating fluid 
pressures to earthquakes. The project involves precise deter- 
mination of the location and frequency of eurthqunkes in ibc 
oil fieUI. ^•‘luul pressures are well determined through direct 
nicasurcmciit and computer simulation of the reservoir hislo- 
ry The hypothesis relates fluid pressure and the state of 
stress in the rock to failure strength of the rock. Measure- 
ments of the state of stress tire therefore being carried nut. 
Tlie purpose of the project is two fold: I) to determine 
whether modification of ciirthqtiakcs on active faults is possi- 
ble and the best way to accomplish this, and 2) to prevent 
the inadvertent triggering of earthquakes by subsurface fluid 
injection. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 
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3.0124, RtGIONAl. AND DHI All.HD GRAVH Y STUDIHS 
IN TF.CTONICALLY ACllVH ARhAS • CALIFORNIA 

S L HUanfNS, U.S Depr ot tilt Intoriiu, Gcologiciil Sur\i:>. 
Menid P<trk, Californiu y4U25 

riic main ohjtctivc is to use gravity as a tool lo ciid in the 
geologic tntcrpTtlalvofi ii^ tectonically ucttvc aicas. Ihis in- 
cludes 1 ) Cciltiilaiions of Jepilis to hascnient in iilluviaicd 
areas, particularly in or near urban developments. 2) 
Detailed studies across faults in an alleiiipt to trace them 
beyond their presently knov,n locations, and lo uncover 
other structural fealurcs that are presently unknown 

SUPPOR'I'ED IIY LI S. Dept of Interior - Geological Survey 

.3.0125, SPF.CIAL MICUOFAR'IHOUAKF NFTWOKKS - 
ALABAMA AND TEXAS 

J C ROLLLR. U S. [3cpl of the Interior, Geologtcal Survey. 
Menlo PnrA, C<i/i7'>r<u« 9402.^ 

Tiiis project is part of a larger progiam rtf research which is 
directed to the study of carlliciuakes related to fluid injection 
or reservoir loading The current phase of the project is 
primarily ilata g.atlicring to establish the biichgroiiml seismici- 
ty in viteas where future injection of fluid irt wells and new 
reservoirs arc planned. The project at present consists r»r 
rccortiing carlhpuakc Jictivity from iwtv small seismic net- 
works near Tuscaloosa, Alaluitna ami near Childress. Texas 
where all injeclinn wells have been tirillcd and fluid injection 
will begin in the near future. 1-tiliirc work will investigate the 
level of seismicity associated with fluid irtjcciion 

Hopefully tli« results of this pipjcct well as results from 
other reservoir studies will he used to help clarify the rela- 
tionship between fluid pressure aixl cartliquake.s Ihcsc 
results would then be directed inwards the goal of prevciilion 
of iiiiKlverlem triggering (tf eiirl]it]u<ikos by tliikl injeelion or 
reservoir niliiig. 

SUFI’OUTI^D ID' (.I.S. Dept Interitir • Ctcological Survey 

3.0J26. .STRAIN STUDIES • CALIFORNIA. NEVADA. 
.MONTANA 

J.C .S/ll'AC/i. U.S Dept, of the Interior. Gcofogicjil Survey. 
Menlo Park. Cn/iforiiio 9-l(>2.S 

The project involves ineasiiremeal of the deformation of the 
surhice of the c.irth in the ncighliorhood of an active fault. 
Attention i.s concentrated on nie.isuring fault creep by aligii- 
nient arrays and creep meters, long-range dcforinniion by 
gcodimeier survey of iTilalcration networks centered on or 
near the fault, and surface lilt a( several sites near the faiill. 
riic objectives of the research arc to niciiMire clastic strain 
accumulation (and lienee carilujuake risk! and to seek indi- 
cations of premonitory dcforniaiion which might be useful 
for carth(|uake preiliciioti. 

SUPI’ORTF.D BY U.S. Dept, of Interior - Geological Survey 

3.0127, CRUS'IAL STRAIN - CAI.IFORNIA. NEVADA. 
MONTANA. UTAH AND Ni;W MEXICO 

J.C. HAl'AOE, U S- Dept, of the Interior, Geologicul Survey. 
Menin Park, California 94(125 

Thus |)rujeci involves mctisurement of eru.sial dcforiruition in 
the ncighttorliood of nctive faulu using precise geodetic 
techniques (e.g., geodinicier surveys for horixonial deforma- 
tion and level surveys for vertical movement). The objectives 
of the research arc to measure slip ami clastic strain acewnru- 


NORIHWESIERN OLYMIMC PENINSULA. WASHING 
TON 

P.D. Si\’At'l:J.y, I'S Dept of the Interior. Gcc'logical Survey. 
Meiilu f'ljrk, Calfarnui 94025 

States to which project pertains: W'ashington 

Finjcct involves geologic mapping (scale I'AK.tKHiy ,itul qr.iti- 
graphic, sirncliiial. .mil jictrologic studies of the C.ipc 1 j.it- 
tery arcu. norihwc.stern Olympic Peninsol,i. W.ishini-iiui, mnl 
reconnaiss.incc geologic studies of selected coastal .itc.ts in 
western Washington Those .sliidic-s arc designed to utn.ivcl 
the geologic history of the Tertiary ciigeosynclinc. llic < 'ii)‘v 
Ihiltery area consists of two .irea.s of Tertiary rocks whitli 
have undergone dirferent .styles of dcronnation In ilic tiuihi 
half of urea approximately b.OOO mclei.s of (kci' wMici 
muriitc scdiiMemary rocks of Foccnc and Oliguccne .lye over 
lie siiiiniarinc basalts of llic Ii)w’er to niidille l-ocenc Crcscciii 
Forination. The marine strata dip gently lo steeply 
nortliw-aid, are broadly folded, and in [tiaces are cm by ilinixt 
faults A major thrust f.uilt .it the base of the C'rcsccnl I m 
maiion separates this sei|uciice from highly ilefonneil dct j' 
water marine sedimentary and volcanic rocks of l occiic .igc 
that form part of the core of the Olympic Penmsul.i Taultv 
with l.iryc displaceincnl juxtapose formations of ililfcrviil 
ages ;>.s well as coeval rocks with difTcreiil ('lovcn.inccs; tucks 
w-iih tnclangc-like aspects are iissociateil with the huge thrust 
faults. Hie mineral rcsonrees polenlia], geologic ha/.mls, ami 
land-use problems will he evalu.Ued anil the studies mil pin 
vide the onland geologic fr.miework needed to inicipiet llic 
geology of the adjacent conlincnl.il niiirgin .mil the Siran nf 
hmn dc Fiica 

SLiPPOHlT-D IfV U.S Dept, of Intctiov • (leologie.il Suisey 

3-0129. AU lOMA TIC MICROEAIM I K.h 'A Kl- 

PROCESSING • CAI.IFORNIA 

•S' If .STI^IVART, tJS. Dejn. of the Inlciioi, Geological Slimy. 
Menlo Pdik, Culifoinui 94025 

The National Center for h'arliuiuakc Research sysiLiii.itiially 
aiialy/e.s the ;arituinakc recordings obtained fiom .i nctwoik 
of more than KID seismic telemetry slnlions loc.ilcil .ilniig ll.i 
San Atulreas l•■an^t system in California Both the syswm.ou 
processing of these telemetry data, and the i>pci.iiioii of .i vi 
able system for carlluiuakc (ircdiclion oi control, rcipiiu 
detailed analysis of the seisinie activity within a few hums, 
and perhaps minutes, of its occiirrenee. The go.il of tins pio 
ject Ls to provide a sy.stcm capable of rii[)id .uul ilct.iilcd .m.il 
y.sis of earthquakes occurring within the .\(T!R sciMoi. 
lelonictry network in California 

At present two special-purpose digil.il enmputers are nwd to 
develop and implement Teal-time and off-line methods ot 
varlhqiiakc data acquisition and processing. Real-time mom 
taring on a part-time basis of ;i 30 station subset of tin- l.irger 
San Andreas seismic telemetry network was carried out t.n 
six months in 1972 'This experiment ilcnumstraieii llie pr.icu- 
cal feasibility of long-lenti monitoring in real- lime by a com 
putcr. A dedicated special-purpose computer system is uwd 
now- lo monitor all 97 vertical component seismometers 
within the N'CHRSand Andreas seismic telemetry network. P 
phase onset times, amplitudes and other parameters .ire out- 
put lo appropriate media within 1-2 minutes of the ucciir- 
rence of an caithquake within the network. Fpiceiiteis .md 
magnitudes arc calculated off-line. 


major disastku tyi*hs 


3.0137. 


lion sysicm. I he two spcciiil-piirpose computers presently in 
use hy NC.I'.I^ "ill form the core of these Jala iicciuisilion and 
analysis sy.slcms. Investigation into the design of these 
systems is now underway. 

SUPPOR rno hy u s Dept t)f Interior - Geological Survey 

3.0130, Sl-.ISMIC SOUUf'F' STUDIl-S • CAI II ORNIA 

tv TIIATCltl.il, U S. Dept ot the Interior, Geological Survey. 
Mi'iilo Park, Califurnia 0402.*) 

Analy-sis and interpretation of geodetic measurements made 
along the Sati Andreas fault /one in California have provided 
considerable inforintiiion on the modes <if strain acciinnihi- 
lion and release in this region In particular, these studies 
have revealed that signitlcanl aseismic slip occurred on the 
fault beneath the seistnic /one in the years following the 
190b San l•■r.llK•isco cartbciiiake In central (.'alifornia. along 
the area of stcaily siirlacc ciecp, georletic Jala arc sufficient 
to uniquely determine the average slip rate below I.S km on 
ihe fault within relatively small imeerlaimics. the estimate 
being 4.(1 plus or minus 0.7 eiii/yr. 

SUPPOR TliD HY U.S. Dept of Interior > Geological Survey 

.1.(1131, nX’IONIC IIISIORY - NOUni HACIMC CON- 
TINHNIAI. MAlUilN • ALASKA 

H. \'()\'IIUPNIi, U.S. Dept of the Interior, Geological Survey. 
kfenlii Park, Citlifuniiii 

Currently drill dala from leg IX of the GLOMAR CIIAL- 
LLN'GHU are being analy/ed ami prcp.ircJ for publication as 
has been done with each past summer’s field work I'hc an- 
ticipated ohjeelive of this projeel, to synihesi/u the regional 
iccinnie schemu of the Gulf of Al.iska comincnlal margin, 
caniinl he iiceninplished wjilioiil arltlitioind gcopliysical field 
work. Tlic ohjeetive is directed into two .ircas: (I) 
rarlli(|uakc ha/aul evaluation, including an understanding of 
the iyf'4 carlliiiiiiike and an assessnienl of what is now con- 
skltttcvl the iiwist likely site for a future great Alaskan 
cartlK|u.ikc. (2) tievelop an uiulcrstatuling of the regional 
tectonic framework so that Hie large. poteiUialJy pclrolifervnis 
geulogic .striieiurcs of the eoiitiiieitlal slicif can be inoie ae- 
ciiraicly evaluated a.s to (heir lesourcc potential. 

SUPPOR'Ilil) HY U S DeiM. of Interior - Geological Survey 

3.0132, ACIIVI-: l•AUi.lS AND (il-Gl.OCilC HAZARDS. 
PI. MUGU 10 WII.MINGION. CAl.ll'ORNIA 

He. H'AdNPP. U.S Dept of the Interior, (icological Survey. 
Meiilo Park, Califoiniei 

Sinies to which project ])erlaiii: California. 

Topical studies iclatetl to i'artlu|(nikc lia/ard.s in the southern 
California horderland, wilii geologic niapi'ing and resource 
evaluation spinolf. Major tihjectivc of project is to recon- 
struct Ihe depositional and structural selling «>f the area in 
order to tleleiniinc Hie age ami kimis of faidting along 
offsluire faiiils as a means of evaluating their potential for 
ciirthqiiakcb. tsunamis, landslides, or slump ha/arrls a& it re- 
lates to building construction or to Man’s safety in areas of 
high po()ula(ion growth TTie geologic map[>ing vvill fill gap.s 
in knowledge of offshore parts of Hie southern California 
borderland and will provide a means of assessing surface and 
Subsurface economic resources (e.g.. sand and gravel. 
pho.splmte, niiinoatiesc. oil and gas). 


Surface fracture p.ittcras along Ihe San Andrea.s fault in 
California will be described and analyzed. Holocene faulting 
in north ccntrul Nevada will be studied with emphasis in 
1974 on fault scarp morphology as .i key to age and recur- 
rence 4>f nuivement on faults of this type 

SUPPORTfcD HY U S Dept of Interior - Geological Survey 

3.0134, CALIFORNIA M/F.O NET 

It-I.. H7:5.S(>.V. US. Dept of the Interior, Geological Survey, 
Menlo Park. Califurnia 94025 

The primary purpose of this project is to g.iin underslaiuling 
into the geologic and physical processes of elastic strain ac- 
cumulation and release along the San Andreas fault system 
This uiiderstunding will cnahic us to identify areas of high 
earthquake hazard and perhaps to predict moderate and 
large earthquakes 

SUPI’ORVF.D HY U S Dept, of Interior - Geological Suivey 

3.01.35, CfiNTRAL CALIFORNIA SEISMICITY STUDIES - 
CALIFORNIA 

H L WESSOS, U.S Dept of the Interior. Geological .Survey. 
MenU) Park. California 941)25 

The goals of (his project are: 1. To etinslriict. through the col- 
IcctMin. analysis .md inlerprcMation of seismic data from cen- 
tral C.nlifornia, models of the carlhqu.ikc generating process 
enabling (he prediction of earthquakes 2 To identify and 
delineate active faults in central Cniifornia. and to find 
inclhods of assessing (heir polentiiil for producing a damag- 
ing cartliqu.ike. through the analysis and iiilerprclatinn of 
seismicity dala 3. fo provide tiniely, routine dc.scripiions, 
catalogs and computer materials of the locations, depths, 
origin timc-'v and magnitudes of earthquakes in ccntr,il 
Calilbfiu, Rir the use of this project, other Survey projects 
and outside agencies and researchers. 

SUPPORTUD HY U S Dept of Interior - Geological Survey 

3.01.36, APPL.ICATTON Oh DECISION THl-ORY IN 
STRUCrUKAL DESIGN FOR RE-SISTANCF. TO 
LOADINGS GENERATED HY EARTHQUAKE 
PHENOMENA 

JM- HENJaMIiW Stiinford University. School of Engineering. 
Palo Alio, California 94.305 

This project will exuinine the developinenl of a icthodology 
incorporating the principles of statistical decision theory to 
assist the engineer in rationally designing structures for 
earthquake loading The methodology will intliuie the follow- 
ing aspects' phenomenology - developniem of appropriate 
probabilistic models for the phenomena based on the availa- 
ble data and postulated levels of design criteria; structural 
behavior - development of probabili.slic models for the struc- 
tural response to the phenomenal lo.idings and for rclation- 
.ships between response and postulated levels of structural 
damage, ami; decision theory - selection of appropriate 
design eritcriu and corresponding design of the structure hy 
opliini/atcon of the damage potential. 

SUPI’ORTED I3Y U S. Natl Science F-buiuIalioii 

3.0137, APPLICAITON OF PROHARILITY. STATLSTICS 
AND DECISION fHEOUY IN SOIL ENGINERRING 

I ..f in „ IK.I., 




MAJOR DISASII-R 1 YI'I S 


A spccfic objccl.vc IS to MuJy the use of -pan.al safety facUHs 
for s^stcr,.s iliai can fail in an> one of several modes. Two 
cxanu.tes s.ill be- Considered Ol the deMgn of an earth 
reiaminj. strutturc like an anchored bulkhead, and (2) design 
of I comp .cud eaflh-nil dike m a seismic region The values 
of the p.iriul safely factors should renecl the uncertainties m 
lo.iding. soil stresses, as well as n 

consideration of the penalty of failure for different failure 
niech.inisms 


SL'PPORTKI) HY U S Nall Science f-oundation 

3.0138, STLIDY or MECHANISM Oh ACCI/MUI-ATION 
AND RI-l.EASF. OK 1HCTON1C SIRES.S IN CENTRAL 
CALIFORNIA 


■I S'UH. Stanford University, School of Forth Sciences, hth 
Alio, Coliforniii 44303 


Our .ibilily to completely uneferstand earthquakes rests on a 
fundamentjl problem, what is the mcchiiiusm of stress accu- 
niul.iiion and release and ils spatial tlislribnlion on 
euflhqu.ike faults’’ In the present research rt is proposed to 
examine several aspects pertinent to the San Andreas fault 
system in central California seismicity ami source 
mechanism studies, the distribution of fault creep and its 
relation to tectonic stress; and ihcorL'iical studies of the rela- 
tion between surface slip and deformation and stress changes 
on faults. 


SUPPORIED BY U S Nall Science Foundation 

3.0139, CALTECH SEISMIC NETWORK AND SAN FER- 
NANDO EARTHQUAKE STUDIES 

C H AI.LtlW Calif Inst of Technology. Ciradualc Sclmol. 
PosiiJi-riu, Cali/oriii<i 91 IU9 

Support of California Insiiiulc of Technology seismic network 
.ind San Fernando earthquake studies will be continued 
under the gr.inl ITfieen publications by staff and .students 
have already rc.sulced from the first year's efforts, and several 
more are nearing completion Proposed continuing and new 
studies include ( I ) continuing studies of aflcrshock locations 
and tectonic implications, {2) inversion stmlics of the static 
displacement field. (3) source studies of San Fernando af- 
tershocks using broad band recording on portable seismic 
uniis and f4) support of telemetry expenses for the California 
Institute of Technology southern California sdsniographic 
network. 


.SUPPORTED I3Y U S Natl Science Foundation 

3.0140, EARTHQUAKES AND INSURANCE - FRA CON- 
FERENCE 2-3 APRIL 1973 

J C FULTON, Calif Inst of Technology, Center for Rc.s. Prtfv. 
Disa.ster. Po^oAena, Colifornia 91)09 

The annual conference of the Earthquake ResenrcTi Affiliates, 
California Institute of Technology, was held on 2-3 April 
1973 on the campus of the California Institute ofTcchnolo- 
gy Some of the papers presented at (he conference dealt 


3.UN1. MODAL COlJl’MNCl AND l-AHT I lOI lA KE 
RRSI’ONSE Ol- TALL lUHLDINfiS 

Jtt llOERNFH. Ciilif. Inst of T'cchimlnRy. I^llltlu^llakc Inyin 
Res. Lab, Ptistulftia, Ciilijoniiii 9) |(19 

Abstract: The major ilyniimic features of lull Iniiltliiigv .uc ex- 
ammed with a shear beain inoilel. ITic iisuiil onc-ciimciision.il 
model is exieiuled to llirce ilimeusioii.s to incTinIc iiuuks with 
translational ami loi.ilumiil compoiienl.s. A cl.iss of linc.it 
response models for tall Iniililings i.s presciUctl liaviiiK llircc 
.sets of imitii.tUy oititogomd coiiplml modes I lie iiiiiouiil ef 
modal coti(ding i.v rclaled to the eccentricities and fi ciiiiei-.C) 
differences A pcrtiirbaliitii sciicme is devciopcti lot hiiildiiiys 
fliinost in tills class. Rolalioiiiil coinpoiiciil-s of e.irtluin.tkc 
icsponsc in hiiilrlings are icTiited to moilal ci>ii|ilinR 

Ruh. May 71: Ki.iP.. NIT.S No. l’H.2d7 (..LS; I’C S.VDf) MK 
SO 95. 

SUI’RORTT-D HY C'aliforiiiu Inst, of IVchmtloRy • l’ii.s.ulcn.i 

3.0142, UVALllATTON OF ITIF. INCRl-Ml-.NT Al . SlilSMU' 
RISK pui: tor1;Si:rv()ik mli.incj 

C.tF. IIOVSNI-'.H, Ciilif. Inst of T'ecUnoloRy. School of J-ii- 
giiiccriiig. PoMukiiii. Colifoiiiiii 91 l()‘) 

ITie Ad KLk Citmmilice ott l-arllutuiiku ITTccIs on I);kiiis will 
(I) investigate the imiblcms iiosetl by cat llii|linkos tinivcin 
ing the safety of large coticrcic. ctirlh and mcknil tliims. .unl 
define the most imporlnnl [iiolileiiis in ncuil of iiitctisisc 
rc.tcarch. (2) investigiilc the inniience of the rcsciv.iii' 
crcaterl by large dani.s on seisinic ncliviiy in ibe Uu a) cn- 
viroiimciit. and (.3) lecoiiuneiul llic ptoccdiii’i's iicccss.iiy In 
define tbc invcsfigiUions and dosiyjn jnclIin.N that wl'l 
mitigate ear(li(|iiakc effects upon (Iiuiih. I his ,iil hoc eoumiii 
ICC was formed itv March 197.1 by the UuUeil Stales (\>niinil 
tec on Large Dams (USCOI.D), the U.S. hiancli of ilic luui 
national Coninussioii on l.aip.e DiUiis. 

SURI’ORTT-D HY U..S. Natl. .Science l oiimlntlon 

3.0143, TIIUH'-Yl.AU t>l’l RATU>N OF Ull- ONtVl USI 
TTKS COUNCIL FOR l ART IKJUAKI-; liNt ilNI I UI.NU 
RFSEARCil 

IK/3. /RVbV. C'ulif Inst, of I cchnology, (■ruduiilc Sehoi'l. 
I’aifuleiid, Cttlifoimu 91 1(19 

The need for a sound basis on which to make decisions on hms 
civil .slrncHire slanild he designed to rciluci* cmi iIhih.iIhi- tivk 
lias led many acndeniie leseiuchcis to enter the liehl of 
lairiliqiiakc Hiigincering in rcceiil ycais Ilavinp, iccogni/ed 
the scope of rcscurch necd-s lehuive to the ic.soiticcs iiviiil.i- 
ble to support these neeils. the sevcial universities .lelivc ui 
the field formed the Univeisiiics Council for Luitln|u.ike 1-n 
ginuering Resemch (UCIilTO in I96d. UCTdiR nets as a 
fttciis for Uiiivctsiiy rcsemchets to ilisseiulmile and eom- 
dinate llicir netiviiics. The objective of this gnint is to insuie 
dissemiiiiUioii ol carth(|iiake engineering research. Iliis award 
will supply the finnncinl support necessary for confereiiucv. 
report production, niailines to incnihcis. etc Two ton- 



^JAJOU OISASW.U TYPES 


Abstfiicl: ri)C rcpurl describes the dyiiiimic properties of u 
twenty two story office huilditig subjected to simiiUited 
cartbbt'''^^^-’ vibr.ition. 

Pul) Feb 'l\. 'H}p , NHS No Ibl: PC $3 00 MF 

$0*1!^. 

Sl'PPOUTI-n nv Califnrniii Inst of reeliimlogy • Pasadena 

3,0145. SfRAINS AND Ml. IS ASSOClA'I ED WITH THI- 
SAN ri-UNANDO EAUIHOUAKH 
p JlINChl.S. Calil Inst ol Icelinoloj’y. SeisntoUtgical l.abora- 
tory, I’asiiilciiti, Ciilifoniio ‘J1 1(10 

Abstract The San l ernatido liarthcjiiake of February 0, 1971. 
wus well recorded t»n the i|uart/ seisnrometer and mercury 
tiltincters at Caltech's Isabella station, 14? km noith of the 
epicenter Strains were reeoriled also on a laser strain meter 
at UCSD and 2 sirainnielers near the Nevada test site, 
(respectively 310 and ISO km from the epicenter) ihc per- 
manent offsets are consistent with the str.tin leleasc that is 
inferred from the ftnilt plane solution tind surtacc breakage 
Pul), 1971; 4p . N I LS No. AD-72? 40.3: Ueprint 
SUI'Pf)R l En IIV ILS Dept Ilf Defcn.se • Air Foice 

.UI46. l'UUi;i SOUND, WASMINCVrON. KAKniOUAKU 
AND rni-, MANii.u sifu.'ciurf; uhnfahi riiu 
NOU rilWI-SIFRN UNTI liD SIA ir-S 
I) Calif. Inst of Icchnology. Seismologieal 

l.aluiralory, l‘ii\iiili‘iiti, Cdliftiniiti 91 109 
Abstract: A (Iclailcd study of the travel onie anomalies of the 
Sciilllc eartllt|iiakc siiports the existence of a liigli-vciocily 
slab dipping :it .50 dcgiue.s I-! beneath southwestern Canada 
and the norlliwesteni Uiiiteti .Stales. 

Pub. Juii. 71: bp.. N'I'IS No, AI)-7.1K 409 Reprint 
SDl'POUlHD nv U S Dept of Defense • Air Force 

3.0147, A SIUDY OF' STRONCi |•ARHIOUAKI-. GROUND 
MOTION USING AN ARRAY OF ACCHI EROGRAIMIS • 
CALIFORNIA 

.f{ f) / 7<//'CiV/lC, Calif. Itjst. of T'echnoUipy. Sclwwd of Fat- 
ginccriiig. PoMulfiin. Colifiiniiti 91 109 
A eiosely-sp.iccd .iligiinieiil of slrong-molioii .icccicromcivrs 
will he insliilled along the San Jacinlo-Iinpcrial Fault system 
nf .Southern California. I'he histinical rate of iiiagniliide 6 
anti greater earthipiakes on this faiiU system is that they have 
occiirrcil at the average rale of one every seven years since 
1890; the interval hetween -suecessive major events has never 
been more than 14 years It is anlieipiiled thnl sncIi an event 
will occur in llic next .3-10 years. It is cxpceled that detailed 
ncar-soiirec acceleration records of a major carlhtpiake. 
whose associated nipliirc should traverse 3 or more of the iii- 
sirumeiit localities, will be obtained within ihc next decade. 
Ibis infonnatinn will considerably expand our knowledge con- 
cerning (1) the maxinuiin accelerations .tssoeialetl with 
moderate to l.irge vertical strike-slip earllnpinkc.s in Southern 
California, (2) the generation of high frequency rtidiatton 
and estimates of total radiated energy, (3) the propagiilion 
velocity of the associated di-slocation, (4) the detailed 
mcchfinisni of the earthquake (smorilhly (tropagiiling disloea- 
lion or a muliipie complex event), (5) the distribution of 
larger aftershocks intmedialcly following the earlhciunke, and 
(6) decay of high frc(|uency amplitudes (of both engineering 


3 . 0151 , 

J-H IFGGD. Calif Inst t)f Technology, Earthquake bngin Res. 
Lab., Pa\uilfno. CalifoniUi 91 109 

Abstract- A study has been made of the earthquake response of 
the nine-story steel frame lltiilding ISO. located at the C I T. 
-let PrtipuKion I aboralory. Pa.sadena. tluring the San Fernan- 
do earthquake of I ebruary 9. 1971, which was motivated by 
the likelihood that an earthquake simitar to the February 9, 
1971, shock could r)ecur close to the JPl. grounds with con- 
sequent very strong ground shaking The analysis throws light 
on the actual dynamical properties of the iiuilding during the 
earthquake, and demonstrates that it is possible to make ac- 
curate calculations of buikiing motions during earthquakes 
when the ground motion is specified Periods of the lower 
modes from pre- and post-earthquake tests are compared 
with those during the earthquake, and calculations are made 
of damping ratios, roof accelerations, maximum stresses, and 
l-ourier spectra. 

Pub Oct. 72 I54p . NTIS No. Pn-215 K23f6 PC $600 MF 
$0.95 

SUPPOR'I ED RY U S. Natl. Science Foundation 

.3.0149. THF. SF.ISMIC SAFETY STUDY FOR THE 
fif-NtRAl PLAN 

/). ARM^TUONC, ITi C'ities Seismic Safe. Study. RicliniDint, 
Ciili/friiM 94806 

flic Seismic .Safety Study for the General Flan is one of three 
re|H»rls issued by the I ri-Citics Stmly. Pursuant to State Law 
enacted in 1972. all Californiu cities must include a Seismic 
Stifely LIcment in their General Flan This Study is the first 
major Scisnuc Safely Study for the General Flan produecd in 
the State and will be disirihated as a model to all California 
cities by the ('alifornla Council on Intergovernmental Rela- 
tions 1hc essential parts of the Seismic Study tire: I) 
Detailed Findings of ihe earthquake siluiition in the Tri-Cities 
Areas, including geologic anti slnielural factors, present uses 
and disaster im()licalions, 2) Policies to guide future develop- 
ment and regulate existing developinenl. and 3) Specific 
rccommciKlations for action by the cilie.s. 

Pub. Sept 73: I99p.. Calif. Council on Inicrgovernincnltil Rela- 
tions, Sacramento. Calif 958 1 6, and NTlS 

AUstract |)rovided by FDAA 

SUPPORTED RY U S. Dept of Housing & Urban Develop- 
ment 

3 . 0150 , MEETING THF: F.ARTHOUAKF- CHALLENGE • 
FINAL REPORT TO THE I.ECISLAIURF STATE OF 
CALIFORNIA 13Y THE JOINT COMMI IT EE ON SEISMIC 
SAFiriY 

Ky STLINHRUdGt, Stale Legislature. Sarniineiiio, Californio 
95814 

This document is the result of four years of intensive sturiy by 
the Joint Committee v)n Seismic Safety, California Legisla- 
ture, and over 70 technical advisor.s 

Its recontmeadations are presented in two sections: first, a com- 
prehensive approach to seismic safely inchiding high-priority 
legislative proposals; and second, five detailed advisory group 
reports. The.se recommendations arc supported by a third 
section of supplementary materials 

Pub Jan 74; 223p-. No copy Info, available. 




MAIOUDISASIIIMYIMs 


The primary objcC.^e of the sludy of ihe San Fernando 
FcLary 0, 1971, by the Special Subcomnniice 
(if ihe Joint Committee on Seismic Safety is to ex.immc .md 
e aludte the effects of the earthquake aitd to learn from lhal 
earlhuodkc what public policies arc needed to minimize inju- 
rv loss of life, damage to structures, and disnvplimt stf Um; 
economy from future potentially damaging earthquakes, iml 
only in the S.an Fernando area but also in other parts of 
California. 

The Special Subcommittee has been assisted by consnltaiils 
who .ire especially qualified in their respective fields ol study 
regarding the carlhqu.ike geologic and seismic factors: dams 
and soils structural eiigineeiing related to huddings; lUilUies. 
communications and transportation facilities. dis.istcr 
preparedness, land ii.se planning, and governiiicnl orgamzsi- 
lion and performance I he report prepared on each topic is 
based on careful analysis and eialuatioii, m terms of the ob- 
jcctiscs of the study, of information on the cfTceis the San 
Fernando c.tnhquake Some of the information was giilhored 
first hand aitd some was obtained by other organizations that 
hdie studied the earthquake- 

Pub July 72; l32p . No copy Info available. 

Abstract provided by FDAA. 

SUPPOR'Ilil) nv Calil'orniii Slate Ciovernmeni • .Sacramento 


3.0152. CLASTOMHRIC FNbRdY AfiSORUfiR 

I.F. NORDLIN, State Miiterkils St Res. Dept. .SWomu'nto. 
Cali/tiniiti 

Abstract The report covers le.sling performed on a proposed 
elastomeric energy .ibsorbiiig and rcslrainirift unit designcil to 
restrict movement at the hinge openings of rcinforccrl 
conerele bridge spans when subjected to earthquake forces 
Minor modifications were made for each of live tests con- 
ducted on a thick walkd neoprene tubing Comviined in extra 
tieaiy steel pipe Load-dcfleeiion tests of the restrained 
neoprene determined the final Jiiinunl of movement for tlic 
forces involved. I he results .ire reported. 

Pub Nov 71: 2lp. NILS No. PU-2()7 8.78; PC $3.00 Ml- 
$0.95. 

SUPPORTKD HY IJ S Dept of Transpoflalion - F H A. 

3.0153, EARTH STRUCTURE AND FAULT TFCTONICS 
AS REI.A3ED TO EAKTHOUAKE PlU-DiCTION - 
CALIFORNIA 

J HEHGLR. Univ. of California. OriuluaCc School. San OieKo. 
California 920.78 

It is proposed to study the long term pattern of strain accumu- 
lation, tilt and vertical displacement in southern Califinnin 
for the purpose of relating earth structure and fault tectonics 
to the occurrence of earthquakes. The tem|>oral and spatial 
characteristics of the ground motion will be investigated 
utilizing two c.stablished geophysical observatories containing 
a collection of wide banti insirumeniation in conjunction with 
several movable tillmeters. .Speci.il emphasis will be placed 
on measurements of earth strain utilizing the 3 component 
surface laser .strain meter now in operation which has 
established a new low level of instfumciUal noise, long term 
-Stability and freedom from spurioii.s ‘strain episodes* and 
‘steps* The wide band nature of this Instrumentation will 
facilitate the investigation of the ground motion spccirum 


Califomin ami tlieir fcLuion to l.uill tccloniis ivill bo 
by examining Ihc clTccts of ocean lid.d lomlmg o„ 
served curtli tides. 

SUPPOU'I r-;i) HY U .S Nntl Scieiu-e I omidiilioii 


stiidtol 
the nil 


3.0154, l-:i.l‘:Mb:NIS oi' dynamic -INI I a.si k di shin 
CX3Di: 

i.A. HLUMi:. Jolm A. Illumo .Y Assooialos, S„n ! ntiuiu,. 
CaUfoniM 

The need for a dyn.iinic-iitol.islic design code- that piiwnlo 
greater iilili/alion '>1 avail. iblo knowk-djto lliaii the uiirciii 
carlluiuake ooiles is ilisciissoil lollowcil by tin- i>lnlo'.o|-liy 
such a code incliiding llio iei|iiiiomeiil loi loasoiuiblo Mir 
pliciiy and workabilily. 1 lonu-nls ot iho oodo .no pii soniol 
as a supploineiiliuy soolion to oxisling static oLisli. (.1111111 
metils I wo levels of 0111 llu|iiako iiiloiisily are s|M'oiIi.-iI llir 
dymmiic-Hiclastic pfcivisioiis aio based upon kiiioti. . iiei>.> 
reconciliation with eiieigy stoioil. convo/loil to hx-M. .u.l 
used lodowoik in the inelastic laiipe .is in ilu- u-s. iio . n.-i 
gy tccliitiriiic- 

Pub 1972; KJp.. Nils No CONI /K) <>.79 I PC S WIO Ml 
SI.-I.V 

SUPPOK I IT) HY U S. Atoinio l iioipy 


.3.015.5, MbASUUli.Ml Nl Of' MOVIMI NI ON IMl SAN 

ANDUI AS FAUM 

H.l) NASON. U S. Di-pl of Coiiiiiii-ici*. I .ii lh.|ii,»k.' 
Mcchaiusiii I all , .V(oi hnini iuti, Cid(Jo»/ii.» 

Alistract; Ihe San Aiuiic.is liiiill is a iiiajoi 

in Califoiiiiu. Its geologic hisioiy indie. ilcs » oiiliiiiiiiig do 
placement at alHuit 1 2om/yi ovei llic piisl .!S iiiilhon \e,in 
which is less than llie esiimatos in l■lnl■l■l 1 l Ihooin-s ol gl.dMl 
plate tectonics Cmicitt inoveinvnl on lltv l.nilt is bs l-mli 
displaccmcnt.s in ciirtlit|uakos and by giiulinil laiill . loop s|i|i‘ 
page not directly relaloil Ui oai tlii|iiiikos. I .mil slipp.igi m ibv 
historic iHJrlod i8'l8 lo l9fiK has bcvii oi|niv.iloni i" .di.'il 
2.5cm/yi average limit dis|iliioonioiil 

Ptih. 1970 2.U.-2.5.|p . N I IS .No COM-VI III1.1.'.’; lto|*iiiil 

SUPPORT i:i) IIY U S Dopl ofCoiimuuo NtlAA 

.1.0156, At’TIVi: DISPI ACIMFNI ON Mil ( Al /W IRAS 
l-AUl.T /ONI- A I Mon ISM K, t Al.ll tlUNlA 

/■//. KOOhliS. U-.S- Dept of (‘omnioiio. |•llltlll|>l.lVl 
McchaiiiMii I ah., .Vmi l iuiu nio. Cu/i/m/ni/ 

Alistract: The Calavcr.is fault roue, which is a iu>i|oi hi.iin h i-l 
Ihe .San Aiulrens limit sysiom in noilhoiii Calihn iiia. |msms 
U uoiigli the City vd MoUlslei Ititl km ( Itm miles) M«iilbv.»M 
of .San l-iaiieisco. Active limit dis|)laoi'mont (linill eio.-p 'lip 
page) has occurred in and iie.ii lloilisiei ahuig .1 taiill it.ue 
within the Calaveras limit /one Vuiioiis imin-ni.ido slnn tm,-' 
crossing the faidl liaoo liiive been ili-loinu-d .iml gi.i>liiill> 
olTsel in a ligln-laleial sense. Ihe innoiml ol olls.-l v.ou's 
directly with the age of the siinelme Rates nl .ilIiso I.uiU 
disphicenicni vuiy with lime and (lositioii along the C.d.ivcr.ii 
and San Aiidieii.s (iiult /ones in the ilollisiei' aiea Ihe |>.il 
tern of this variuUou suggests llml -.lelive displaeemeiii on the 
San Andreas fault /one may he iraiislen iiig norlliciislw .'fd I" 
the Caluverus fatiU /one. 

Pub. Apr. 7); 399.4|fip. NILS Order No COM-JI itbM 
Reprint. 
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3.0163 


o bjectivcs: The objectKc of ihis project is to determine where 
ftnci how frequently Ucsinictive eartltquakes (M equals 5) are 
I jftcly to occur in llie Santa Riirbani Channel region. Thus we 
Seek to provide answers to the following more specific 
s^uestions: I ) Where are the majtjr fiiiilts> 2) Wbal Iwjve been 
their geological and historical records of movement? 3) Is 
strain acciimulaling across fault zones? 4> Is creep occurring 
along faults'’ 5) Where have historic earthquakes occurred 
here and what have been llieir effects? 6) Where are 
earthquakes occurring presently? 

How information will he applied: Our infonnation on the 
seismicity, fault locations, and seismic hazards will be of use 
eliicfly to public officials involved in land use planning and 
public safety. Already our preliinittary results on these sub- 
jects have hcen rct|uesied fornially and informally by local 
eity, county, ami university land use planners and safety offi- 
elnls. stnle and fciieral gcologiciil agencies, individual 
citizens, local educational ittslitulittiis. and private industries 
lr» addition, our geodetic studie.s may re.sult hi an earthquake 
wnrning system. 

Accomplishments iluring the past twelve nuMiflK; 1 Detection 
of 4-1.3 cm/ycetr vertical movenienl in the Santa Barbara 
ttrua. 2. Detection of past earthquake vertical movement fol- 
lowing the l‘)7l San rcrnandti l-arthquakc 3 Analysis of 
LJ.,S.C. & <iS precision level data along the California coast- 
line, 4. Installation of lilt ineters along sigiuficanl faults in the 
■Priinsversc Range region. 5) Study of effects of l‘>2.‘i SB. 
I*.arih<|iiiike. 6. 1^0111 itiaji of Santa Barbara CTiaiiucI region. 
7. Santa Barbara l-.anhquakc history -since 1800 8. Design 
itiul construction of precision tide gage. 

iidditional information pcfiaining to lhi.s project contact Dr. 
Ocorge Cl, Shor, Jr . Scripps Itislitulion of Occanogfophy, 
l.iiJoMa. California ^2037 

SUPPORTHD /iV 1.' S. Dept of C'timnicrce • N.O.A.A 

3.CHS8, FHA STUDY Of- SFISMIC DHSION CRITI-KIA 
KOR HIGH-RISf- BUILDINGS 

CLOUCiH, f Y. Lin ik Associates, Lnu Nuys, CulifornM 

Abstract: The report dcscrihc.s the results of a program of study 
and research into the eartliquake behavior of liigh-rise 
l-zufidings flic lechtiiriucs and standards for the earthquake 
resistant tiesign of iratlitional types of Iniililings arc icvicwed 
briefly A digital computer investigation into the rcspoii.se of 
various high-rise structural syslcins was undertaken to extend 
llic urnlcrstaiullng of tlicir icsponsc to seismic excitation, 
thus enabling the dcvelopnieni of new design criteria which 
will maintain aticriu.ile factors of safety in new types of con- 
jitriJClions. An investigation into the .structural pctforniitnce 
of three buildings in Anchorage during the March 27. 1964 
earthquake was carried out. l inally, rccommemlalions for 
seismic design criteria arc spccificil. 

Pub. Aug 66: .T6X|).. NTIS No. IMl-202 960: PC S6.(J0 MF 
SO.«>.S. 

SU I*I*()RT’KD BY U.S. Dept of Housing & Urban Dcvelop- 
ntert 


4 «>il coiuiitiuns Strong motion sites are to be geological! 
ovaluateel such that date recorded can be fully am 
reasonably interpreted. 

Progress: 'The research plan above bus produced results whici 
arc being readied for evaluation by seismic design con 
sultanis. These results are in the form of highly detniled map: 
and supporting charts, graphs, tables 
SUPI’OR'I ni7 BY U.S. I3ept of Commerce - N O A. A 

3.0160, THE SEISMIC RISK MAP OF THE UNTTEr 
STATFS - DEVELOPMENT. USE. AND PLANS FOR FU 
TURE REMNF.MENT 

S.T. ALdEHMISSIlN. U.S. Dept of Commerce, Earth Science: 

Laboratories. Houldcr, Cohinulo 80302 
Ab-siract; TTie risk map currently used by the Uniform Building 
Co<lc is based primarily on an analysis of seismic inicn.siiic? 
recofdcti during hisioric.il time, epicentriil Incatitms ol 
damaging eartficiuakes, anti their relationships to impcirliinl 
fault systems and tectonic elements. Recommendaiiotis arc 
mjKle for sltort term and long term improvements. The 
author concUides with the siatemeni that there is rciil need 
for further study of the earthquake losses likely to occur in 
the United Slatc.s in the next .“iO to 100 yciirs. 

Pub 1972; 7p . NTIS No. COM-73- 1 0290: Reprint. 

SUPPOR'l ED I3Y U.S. Dept, of Conuneree • N.O A A. 

3.0161, A STUDY OF EARTHOUAKF LOSSES IN Till: 
SAN l-UANCISCO BAY AREA • DATA AND ANALYSIS 
VNKf^OWN. U S. Dept, of Commeice, luwiron. Research 
Laboratories, iitmUkr, C'Dlonitln 80302 

I be purpose of the Repon is to jirovide essential data for effec- 
tive pre-disaster planning for major damaging caiduiuakcs 
thtit niiglil afl'cet the Sun Francisco Metropolitan area 

I he study postulates polenliul inaKiimnu credible cariluiiiake.s 
which could occur in the area, ami examines the probalile ef- 
fects of such .1 disaster on the people ami critical facilities 
and life sujiport .systems (honies, hospitals, schools ami major 
iniusporlntion, comimmicalions and public utilities systems) 
Pub 1XJ72: 220p.. No copy Info available. 

Abstract jifovided by ['DAA 

SUPPORTED BY U S Executive Office - O.E.P. 

3.0162, A STUDY OI- liARTHOUAKK LOSSES IN THE 
LOS ANGELES, CALIFORNIA AREA 

UNKNOWN, U.S. Dept, of Commerce, l-inviron. Research 
Laboratories, lioidilcr, Colartuhi 80302 
The purpose of lire Report is to provitle essential data for effec- 
tive prc-tlisaster planning for major ilaniaging earthquakes 
thtu might affect the Los Angeles .Metropolitan aiea. 

The study poslulaics potential maxinnim credible eariluiuakcs 
which could occur in the area, ami examines the probable ef- 
fects of sueli a dis.istcr on the people and critical facilities 
timl life support systems (homes, hosnitals. schools arul inaiMr 
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MAIOlUnSASll U IVl'lS 


A vci.niic risk map u.is <lc^cl.^pcJ for Utah ami Ari 2 ona. Flic 
map ikpicis (as conioufs) iho maximum Imri/untal grouml 
attflcfJiion in a 5() >cjr pcrioJ llitf acccIcTiHioPs. mapped 
have a 10 ptfccnl probahitiiy nf exceedance 

A 'er> accuraic hypocernef ssas detcimined fur the dcstrutlive 
Pcccmber 2.1, 1072 Managua, Nicaragua earthquake using 
an .Kcelerogtaph record recorded during the earthquake and 
iibsersed iniensitics I his accurate location was tised to enm- 
puie station LOffcctinns for seismograph stations throughout 
the world and to retortipule the location of the larger 
earthquakes in the Managua area during the past 50 years 

The h'ng range plans of the project inetude: (1) Dcselopmenl 
of theory, analysis of seismic dat.i, and the evaluatton «if 
parameters for the prepatution of seismic lisk maps and av 
sociated tables. f2) Fvaluation of hazards such as s«)il 
liquefaction and land slides, and (3) Investigation of 
earthquake alletshock activity and inien.sily disirihulioii uv 
sociated with damaging or otherwise significant earthquakes. 

SUPPORTID BY U S Dept, of Inierior • Geological Survey 

.Vyi64. SLISMIC RISK CORPS OF tNGlNF.URS • CON- 
iiGuous uNirr.i) statfs 

It. If. UaYH. us Dept, of the Ituerior, Geological Survey. 
Hdiiltlcf. ColiifiiiJn H(J31)2 

State of the art information required f<'r dexclopiitg design 
earthquake tesponse spectra is hciiig compiled in a manual- 
like formal The ohjccliic is to provide l)y July l‘J74 to the 
U.S Army Corps of Kngincers, Construction tiiginecrmg 
Research Laboratory, a r.itioiiul niclhodology for cslinialing 
the important ch.iractcristics of the earthquake ground mo- 
tion load during construction, design, and evalualioii of im- 
porianl military facilities located thronghoul the United 
.Stales The methodology will dcserihe how- to iierfoim the 
following analyses: 1 ) dcierminaiion of seismicity parameters. 
2) csiimalion of seismic attenuation functions. 3) csliinalion 
of maximum intensity of shaking, 4) csliitialioii of ground 
motion response spectra, and 5) csiimalion of local site am- 
plificalion effects I he manual will have wide application to 
many earthquake risk analysis projects 

SUPPOR rni) BY U .S Uept of Interior • Geological Survey 

3.0165. VA. SFISMiriTY • U STAIH.S AND PUf-RTO 
RICO 

11 I' MICK. f. L' S. Dept of the Interior. Geological Survey. 
lioiilder, Ciiloftnh 80302 

Provide VA with guidance and consultation concerning adetpia- 
cy of seismic evaluations suhniidcd by coiiiraelors concern- 
mg seismicity chaiacieiislics in the vicinity of VA hospitals. 
Ihcse results will enable design anil stnicturaf engineers to 
build new and reinforce old struciures to withstimd effects of 
most likely earthquakes in the area. 

Thi.s contract work is .1 p.iri of our mission to evuluiitc seismic 
risk. It also makes seismic history data available to the USCiS 
at no additional cost 

There are over 70 hospitals involved in tliis study in seismic 
zones 2 and 3. 

SUPPORTtD BY U.S. Dept, of Interior ■ Geological Survey 


Provide data possible eimtu.l ot seismicity liy im.im .oi.I ns 
|oc;ili/cil seismic cliaiactei isties 

tlY U.S Dctn <>t Inlencii ( ieojitgicol Smvi) 

3,0167, Sl-ISMICIIV AM) I AKIU SIRIR IliRI 
J. U.S Dept of the Inteiiiu, ( ic«ib'>’iv .il Siion. 

UauUUr, Cohmuhi SdRld 

.Slates to wliieli piojcet peitains: WoihKiule with iTiij*b-i'i' mi 
eonteiuiimnis sl.ites 

Regional !’-w,oe Havel Hines, sniiuc legion vehwHv onUtW 
and telalive location leLlliiiinies .ne dcvclopcil .'inl . s .ilii.ili.l 
lor application Umaul iinpiivvement ot the location .wvui.iv^ 
of earllu|uake liypoeenleis A l.ileiallv viuiiililc veli'iii^ 
iiwulel of the euist anil upper in. mile iiiulci the « oiHciiiiiii-ni' 
(Jnileil Stales will lie evaliiaieil in I'U-I 
A major icvisiiin ol the sci|tii:iicf ol liypoi ciitei tunipul.ilii ii.il 
(Mograiiis used by the National 1 iiillu|uake Inloiiii.ilioji So 
vice will begin in l‘t74, Ilie |>ri>j’,i.iiiis will he leuriltm lai 
use on the !)!<' 107(1 coiiii'iili’i at the Di'inei I vilii.l 
fciitcr .iihI will iucoipoiate new ciileii.i loi ,l•.^o^ lalii'ii 1 1 
data from discrete cai Ihquakes. roc.il ineeli.iuisiiiM of bit 
major nr iiii]ioilaiit e.ii llu|iiakes will he ]>ii!)lislie*l 
Ihe letloiiic fiatnewoik of seismic tigioiis will he aii.iWzid I'li 
a eoiiliiniiiig basis thiiMn!li iiivcsligalioii ol .diei.slioi k lo. 
tious, magtiituvlcs, oiigiu times, oiul Ine.il lin e Iniuisms I 
iiiiiiatioii of hy|ioeciilei.s with lived lulwoik, iiiaslii ewi'l 
anil joint loc.ition tccliniques will imjiiove llie lel.ilixc .iiui 
racy of the couipul.itions 

.SUl'POIMI I) ItY U.S. Dept, of Inteiioi . (ieologic.il Siinci 

.3.0I6H. .SOU 111 CAROI INA SMSMICll V I'lUlURA.M 
A C lAHH. U S. Dept, ol tlie liitciioi, ( ieoliq'ii .il Sniu ). 
Hiinlth-i. CiilnuuUt Htl.Ml2 

States to whici) puvjcvt pel Inins Sotilb I '.nolin.i 
llecuiise of the occuireiiee ol tin- I’lc.il IHnti ( h.iih-ic i 
eaitlwpi.ikv. ibe scisniie Iniraiil loi tliv stiiti- is pi«ii-i>ti.ilb 
great, espeeiiilly lin existing f.u Mitics sm li .is the S.o .nm.ili 
River plant .mil the eousli uetion ot new lun leui r. -niois 
Any esliiii.ile of that ha/. ad imisl l<e liased mi somul i(ii.iii 
lilulive* data vvhieli heieloloie hiiv«- nut In eii .iviiiLddc I'l: 
deislaiuliiig why this aieii is seisiiiii .illy active, mnl loiup if 

itlg il with otliei seismic aic.is in Hie cmilexl ami I i 

scope ol the theoiies of plate tfctoiins. -.Iiimld .iid lo iL. 
greater elaiificalion ol' the seismic it y ol I In- eiiliie 1 .isi < o ol 
Ihe objectives ol the proj-ram .in-; 1 1‘iovide esseiiii.d liih’li 
t|iialily raw seismic dalii lioiii e.u llupiakcs in Smith ( ■,ll•lln •,1 
2- Compute aeeuuUe csiinuilcs nl esent .md •miTi e j'.it.mn- 
Icrs: i-e.. Iiyjioeeiitci puraiiictcis. I.iidl [ilaiic Mihiin.n. tin 
ilividiml A composite), speelrul jin.dyscs (siiess diop ..ml 
other source paiaiiieleis). ,3 Proviik- .i c.italog o| i nis .ind 
MMirec paraineters thnl will he n.sed in Iniilict ev.dn.ilnni nf 
seismic lia/aril: maps, depth sections, st.itisliis 1, ( oiiifint 
special seiMuological .studies as they me imlic.iicd. -mkU .o 
network calUiiation with cxplusions and reriiiiiiicnl .4 
liypoccincr parameters via lay-liacing 5 Rcspoiul with r.qml 
estitmiles of event parameters if a |.,ige vnent tM .ibo.it 4 
1/2) occurs within .South Caroliiui ilniing the iliiriitiou i t itnr 


major disaster types 
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cipal objeclivc is lo provide a geologic base for a continuing 
study of the cnvironmenlul geology of the region. This is pan 
of a larger project lo study the central Rio Grande trough in 
areas of major population centers Emphasis is being placed 
on geologic studies of the Ccnozoic fill within the trough 
where recent faulting, slope stability, ground and surface 
water, and waste disposal problems require geologic 
background for potential land use 

SUPPORTED BY L.S. Dept of Interior - Gcohrgical Survey 

3.0170, GEOLOGY OF THE RAPID CITY ARKA, SOUTH 
DAKOTA 

JM. CAlTERMOLE. U S Dept, of the Interior, Geological 
Survey, Denver, Coloraiio X0225 

Stales to which project jicrlains: Smith Dakota. 

The Rapiil City project is a general geology and engineering 
geology study of a rapidly grtiwing urban area. Three 
(liiiidningles, Rapiil City West, Rapid City Hast, and Rapid 
City NW. have been mapped geologically at a scale of 
124, 000. fhe maps of the Rapid City West and Rapid City 
fast have been published in ilie Geologic Omulranglc Map 
Series in full color with a columnar section and text, the map 
of the Rapid City NW quadrangle was scheduled to he 
printed in iy7.t and should be released early in 1974. 

The final product of the project is a two part nullctiii covering 
the entire urban tirea of Rapid City: the first part will 
describe the geology, structure and stratigraphy of the three 
(|undraiig1e.s; the second part will detail foundation condi- 
tions, cxp.in.sive soils, con.slruction materials, landslides, and 
physical eliariiclerislics of etich formalion and the pertinent 
effects related to planning engineering projects 

SUPPORTIiD BY U.S. Dept, of Interior • Geological Survey 

3.0171, l•.ARiTI AND ROCKI-ILL DAM DF.SIGN PRAC- 
TICES 

l. M. CtmiSTlANSEN. U.S. Dept of the liilcrior. Bureau of 
Rcclaiiiiition. Denver. Colorado 80225 

A cnnlinuing program to improve Earth Dam Design practices 
is being pursued through eviihiatjon of construction per- 
fornuuicc, structure porfoniiimcc mcasiircnicnts. opcnition 
and mainieniiiice experience and review of lilcralurc. Col- 
lected data is evaluated from liniu lo time and coinparcil to 
previously established design prnetices. Modincalions are 
then introduced in llie design practices, (lain collection 
procedures, measuring apparatus, or methods of analysis and 
eviiluation to reflect the effect of accumulated experience. 

Current operalii>ns include: Improved pie/ometer design lo re- 
gister negative pre.ssures and rciluee failure in installations. 
Statistical appraisal of construction variation in coinpaclion 
of materials and cslablislimetil of conditions for testing. 
Development of standards for carth<|iiiike hazard evaluation. 
Improvements in stability analysis. 

SUPPORTED BY U.S. Dept, of Interior - Bo. Reclamation 

3.0172, GREATER ANCHORAGE AREA BOROUGH, 
ALASKA 

E. DOliROVOLNY. U S. Dept, of the Interior. Geological Sur- 
vey, Denver, Colorado 80225 

Statc.s to which project pertain.s: Alaska. 

In consequence of the geologic effects of the Alaska 


final stages of compilation for the Greater Anchorage Area 
Borough, which encompasses about 1.750 square miles 
•Study of Quaternary deposits is emphasized because most 
land-use development is concentrated on them Special-pur- 
pose maps, such as slope stability, construction materials, and 
foundation .ind excavation conditions arc being prepared 
from the general geologic map for use by planners and 
developers. The geologic wiuk is closely coordinated with 
hydrologic investigations being conducted by the USDS 
Water Resources Division Data developed by these com- 
bined studies are adequate lo establish patterns of geologic 
and hydrologic relationships applicable to regional planning. 
For specific site development, however, more detailed and 
intensive investigation is required. 

SUPPOR TED BY U.S. Dept, of Interior - Geological Survey 

J.0173, EARTHQUAKES AND ACTIVE FAULTS 

J.S. DODD, U.S Dept of the Interior, Bureau of Reclamation, 
Denver, Colorado 80225 

I'hc primary objective of this program is to obtain knowledge 
of the crustal strain at the surface and at depth that develops 
along an active fault Such information will direct our efforts 
toward the critical and equally important matter of con- 
trolling or avoiding disastrous damage to hydro projects by 
earthquakes. 

To obtain fundamental knowledge of earth strain and as- 
sociated earthquake behavior a 5-ycar cooperative program 
with United Stales Geological Survey is in its third year. The 
program consists of recording low-magnitude earthquakes 
and measuring eariii displacements and strains ussociaied 
with three very active geologic faults - the San Andreas, the 
Sargent, and the Calaveras • in the Hollister Valley of Cen- 
tral California. 

SUPPORTED BY U.S. Dept, of Interior • Bu. Reclamation 

3.0174, NEW MADRID EARTTIQUAKF. - ARKANSAS, IL- 
LINOIS. KENT UCKY, MISSISSIPPI. MISSOURI AND TEN- 
NESSEE 

M.r. KANf'^, U.S Dept of the Interior. Geological Survey, 
Denver, Cohntdo 80225 

The principal objective of the project is lo attempt to establish 
the location of main strand or zone of the New Madrid fault 
system through whatever effect it may have on the magnetic 
basement rocks, and its subsequent expression in the 
acromagnelic field. Complementary studies will be un- 
dertaken in gravity by compiling and analyzing existing Jatu. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

3.0175, ENGINEERING GEOLOGY RECONNAISSANCE 
ST UDIES OF COASTAL COMMUNITIES, ALASKA 

W.W'. t.EMKE, U.S. Dept, of the Interior, Geological Survey. 
Denver, Colorado 80225 

Stales to which project pertains: Alaska. 

Reconnaissance engineering geology studies, directed prin- 
cipally toward assessing potential earthquake and other 
geologic hazards, have been completed in the following 
Alaska coastal towns: Skagway, Haines, Sitka, Ketchikan, 
Mellakalla, Petersburg, Wrangell, Yakutal, Hoonah. Nome. 
Bethel. Dillingham, Naknek-King Salmon. Unalakleet, Kot- 
zebue. and Barrow. It is concluded that most parts of these 
towns are built on more stable geologic materi.ils than those 


, .„I o.hsKkiictf tluc lo soil compaction In ailcli- 

■,r'r, ' ..s „nj io«-i>ing p»'^ ■'< 

L 1 h. .L-fUcal changes in the land, by seismic 

r;:;..':;;' ' ..Pn..,n..l ..^o nmclucd lo.;,iry bv 

t .iul tilting or »o siibnarinc landslidmg 

on the Mmihcas.crn Al.isKa region. Haines, and Skag- 
'.i! ;.oc Ken released m open file, and reports arc in 

,iv 1471 this large project Iws been rcstinctuced. and rc- 

prepl.r.n.nn lesponsdnlmcs for Sitka Mcllakatla 
h Vakutat. Bethel. Naknck-King Salmon, and 

l n.d,,Uee,..ss,g,-ed to project 

slPPtm rkf) BY '•' ii-o nflnierior 


nhNVl-.K Mr.TUOPOl.lTAN ARFA. COLORADO 
it .\f U.VfM'.lLL. U S Dept of the Interior. Oeological Si.r- 
•.es, Ooinr. (tihiruilii 811225 
Mates to sehiLh |if<ijeci pettain' Colorado 

I he proieei ohjectoe is to prepare detailed general-purpose 
godopie m.ips of eight ijuadrangles covering the major part 
of ihe Denver fiielropohtan are.i Ihese maps, at a scale of 
1 24.(UHi. .irc designed tr* provide basic infsnnuitum on the 
tlo'logic factors pertinent to maximom otiliiation of land in a 
rapulh exp.iiiJiiig area of urban development. Infornisitkin to 
hi' firovided concerns the engineering properties of the .surfi- 
ci.d .iikI bedrock units, location of potential h.i^ards .such as 
l.inJclides, jre.is subject to flooding, areas subject to jmsstble 
cMHh 4 u.iV.c d.im.ige. atcas of poor foimdalion conditions, anti 
the loc.dioii and extent of sand and gravel deposits neecssar) 
for consiriiclutn aggregate nialcrwls 
Ihe geologic ni.ips. each including a brief descriptive text, ate 
10 he fele.ised first in ojicn files .ind subscrjuenlly published 
in the fJeoIngic (Juadr.ingic Map Senes The geologic map of 
llie k’ufkcf c|uadl. ingle was published irv 1072 as the fits! 
shed m a special holm of the Parker cp'adrangle- Ihirtecn 
jildiliniul single. concept maps of the tpiadrangle have been 
Of will be published in the neat future to complete the I-olio 
Ihe enthu-iasiic acccpt.inte of the Parker I-olio by pl.inntng 
conimissioiis and public officials have prompted plans to 
issue some simil.n interpretive maps for the adjoining 
Mighl.iiuls Ranch MuaJraitgle 

A comprehensive geologic report Covering all eight tiuadranglcs 
IS pl.tiined for Ihe nuUeiin scries. 

SUPI’OKI HD BY i;s Dept of Interior - Cieological Survey 

3.0177, V A HOSPITAL SITF. F.VALUaTIONS 
f C \'(CHi)LS, u s Dept, of the Inlcrwxr. Geological Survey. 
Dtincr. Ctil'iradii .S022.' 


Sl.ik*s to which priijc’Ct pertains: Various states in the U S and 
Pncfto RiCo 


t'oiiduct reviews on ihc completeness of geologic content and 
on -.iiecific geological aspccLs of seismic evaluation reports 
on Veleraris Adminisirulion Hospital sites as suhriiiitcd the 
Y A by consulting firms, 

SUPPORIT.D BY U S Dept of Interior - (rcological Survey 


.1.0)78, SNAKT, RIVFR PLAIN. PART A • RFGIONAL 
Tl-C IONICS - IDAHO 

.5 .S OHIt.l.. U S Dept of the Interior, Geological Survey, 
Denv er, Colortuio 80225 

The tectonic framework of the Snake River Plain and adjoining 
ranges is being analyzed to provide a basis for realistic tip- 
pr.iisiils of seismic and associated hazards along the Idaho 

seemeni iif ihi* lni,>rrTi,'>Mnrf,:n ai , . .. 


Regional geologic and gcopnvsiL.n i..... 

shell light on Ihc inlcinal pail ol J' lohlcil 
the gcoilynanhcs of conliiu-nlal |>Lil«-'.iiis o| 
SUPPORTKD BY U S Depi o| lotciioi - C 
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^ 0179 , i:a.sii:kn snaki rivi h pi ain 

VFSTIGAliON-S - IDAllH 
.y.S ()lil/:L, US Dept of Ihc liiioiioi, tico 
DfUiTi, Cidimulu 8022.5 

Priiitip.il objective is lo coordin.ilc Suivcy inves' 
encourage oilier geologic slndics ol the Snake 
gion lor the derivation of land icsi Miicc inlinii 
planncis ant) liccisiiin inakcr.s 
Aims aic Iti iniiiiini/c caillu|oakc, slide, and ' 
in this norlheni pait of the W'as.ileTi scisiiiic I 
the tlevcloiinicnt of wise cnviionmi io.il polii ii 
public lands. To piovidc d.da loi pl.mniog. nt 
of this Ivalanced .igticnltmal ami Miban icp.ii 
iuul growing jiail of lilalio lii ilevclop .i 
Iranicw'iirk for :i(|iiitcr and w.islc -ilisposal hum 
vvliefc incicasing wastes Ihicalcn ti inaior aip 
ale llie nnneiat icsoincc and gcotlicemal jioit 
gion. 

SUPPOUTT-D BV US Depl of Intel loi • fiool 


.7.01H0. n-CIONIU ANAI VSIS (H SI l-SN 

llVp: /ONT.S IN NIVADA. IN S 

FARTHOUAKl- C'UNTROl I M’L.lUMl N 1 
NIA, Ni:VA17A, UTAH 

P.P. ORKU.D. US Dept, of Ihc liileiioi, (ic* 
Dfiivi'i, Ctiloniild 81)22.5 

One of llie program goals ol llte (liolc 
I-:tflhi|iiJike Ha/iiriK Rctliiclioii Piop.i.mi is li 
bility of eai Ihi|(iakc conliol on ica) T.mlls II 
tonics Project i.s an inlcgt.il jiail «»l oii e.ttllji 
tioit expetinienl, niul will tlieictou* be dost 
with associiileil Miidies ol scisiiiii ily. .siiain, in 
hydrtilogy. 

Ihe sparsely popnlalctl (ireat Basin r*t’ Ni-v.id 
parts of C'aliforni;] and Utah conta^ll^ many sc 
areas where an caillu|iiake iiiodiTicalion cspci 
safely eonvlvictevl on fimlls similai u> the Sn 
other faults of western (’alilornia llisloiir ho 
(nHigntliide f> or grealei) iiceonipan icnl by si 
liavc occurred in a belt lioin Owens Val 
nortii-noitheastwaid tliroiigli Miiicial ond ( bi 
Neviuia. Tins belt follows .iml ir»«ssts kun 
strike-slip /ottes such ns the Oealli V;clU-y fati 
incuts of tlic Walker Lane. Surface Ivt rakagc 
pnil of this bull has had ii sliong civinpoiioi 
motion Ollier pails of the (ireat B.isiii. ihtnij 
the .site of large earllu|iiakes .ire ciincniiy ai 
'.iml cvnUaiu faults of known Pleislocvnc .ou 
|)laecnienl. 

Ihe bifoltl purpose of the Nevaila reclonics I* 
proviile tile ajipropiiale geologic and tc'ctoiiie 
assist in the seleelioii of a site in the Nevad 
ciirtliqiiakc iiiodiTieation ex|ierimeni. iiiiil (2 
and develop a coinprebcnsive ondeTst.iiullii)’, 
framework of the Nevatki region, xvilli enn> 
teetonism. An iimlcrsiaiuling of the lectoitii 
needed lo jirovide a scienlillc basis for e.irllui 
and for evaluation of sites foi an e.irilK|uakc i 
pcrimeni. 

SUPPORTl-D BY U S Dept of Iniui i«»r • (ico 
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1) SCHl.LICftl'R. U-S Dept, of the Imerior. Geological Sur- 
vey. Denver, ColorocJo K022.S 

This project is part of a study of the eastern Snake River Plain, 
whose aim 'S to gather geologic data needed for land-use 
planning I plan t») preitarc one or more maps al scales 
1:250.000 and larger showing geologic iinit.s and structures 
that represent lia?ards or resources In the core of the 
Deaverhead Mountains, the main emphasis will he on work- 
ing out the stratigraphy as to ilcciplier the structures that can 
he extrapolated heneath the volcanic rocks of the Snake 
Plain On the surrounding flats and the flanks of the range, 
the plan is to mup the young volcanic rocks and sediments, 
to identify and date young faults atid volcanic eruptions, and 
to note tKlier potential lia/anls 

The study area i.s bisected hy the snulliorn enil of the Ueaver- 
head Mountains, which are cored by Missivsippian and 
Pennsylvanian carhonates anil tiuart/ites, whose str.iligraphy 
remains poorly known. T he rocks are slightly to severcly 
Jcfoniied, with local complex folding and thrusting The 
range is separated from the surrounding flats by tangefront 
faiilt-s, the faults arc prohahly younger ott the west side of the 
range than on the east where they are mtmtlcd by ashflow 
tuffs intcrciiliilcd with luffaccous. partly cemented fan gravels 
that arc probably a few million years (dd The absence of 
>ming faults accords with the absence c)f epicenters reported 
here during this century The area ha.s geothermal potential, 
reflected hy I.irly Mot Springs and the springs feeding Warm 
Creek, ami suggested hy a hithertrt-uufccogni/ed intrusive 
plug al the sniitit end of the ncavurheads. l-.\ten.sive alluvial 
aprons may yield water, iind tircas of silty soil (reworked 
Ine&s'^) may [trove artihle. 

SUPPOR TED HY U.S. De(il. of Interior - Geological Survey 

J.01H2, SNAKE RIVER IIASIN. EAR T I- • SOUTHERN 
PART, NORTTIWi-ST MARCilN - IDAHO 

II SKII’I'. U.S. Dept of tlic Interior. Geological Survey. 
Ikincr, Ctilcritild h0225 

The project inv<tlvcs the mapping, to he compiled at 1:250.000, 
of all Of parts of thirty HitMl tiuadranglcs. situated along the 
snuthwcstcra part of the noilliwesl flank of the eastern Snake 
River plain. The chief ohjeelives are: (I) Ihc undcr.standing 
of the little known Late Ealeo/oie rock sequcnce.s through 
straligrapliic and paleoiilologic studies, (2) lire dulcrmination 
tif the complex slruciiircs which itivolve the Paleo/oie 
sequences. (.I) the ilclerniimitioii of the structural rclalitm- 
ships helween tlie I’aleo/oie rock.s and the Holocene lava 
flow.s along llie north edge itf the Snake River Plain, (4) the 
providing of a geologic framework for environmcnlnl studies 
in the region, (5) the stutiy of recent faulting and landslide 
distribution possibly related to earlluiituke activity, and (6) 
the supplying of a woll inappcd area adjacent to Snake Plain 
which will aid in interpretation of gravity and acromagnclic 
surveys across the plain. 

SUPPORT ED BY U.S. Dept i*f Interior - Geological Survey 

J.0J83, EITTiCTS OI' f'ARTHOUAKl-S ON SOIL PER- 
FORMANCE 

DA. THIDEMANN, U.S. Dept, of the Interior. Bureau of 
Rcelainntion. Denver, Coltiradr) 80225 

The soil fmindnlion is an imporlunt consideration in the design 
of structures resistant to earthriuakc damage. The iiivcsliga- 


Laboratory tesLs on possible prf)blem soils are conducted In 
.special laboratory equipment involving a cell for applying 
triaxial conditions, but with an additional pulsating load 
system for simulating carthtpiake .ictivity The testing has 
been extended from s.inds to a program on silt which is in- 
vestigating effects of placement density and moisture on the 
dynamic behavior of the silt Tests with new resonant column 
equipment are being conilucted on soil specimens for cor- 
relation with the above- mentioned tests on silt 

New lah«>ratory equipment is being designed, conslrucieii. and 
assiCmbled to -.Kcontod.ne larger specinwns feu determination 
of dynamic properties For this testing a variable vibratory 
input can be programmed Also field vibratory testing 
methods are being improved ! hese developments will lead 
to better test data for improved design of eartb and earth- 
supported structures. 

SUPPORTED BY U.S Dept of Interior - Bu Reclamation 

3.0184, HAMILTON 2 DEGREE. 

J 1) U-S. Dept of the Interior. Geological Survey. 

Denver. Colorfuto 80225 

States to which project pertains: Montantt and Idaho 

Prepare a geologic map of the Hamilton 2-ilcgrce sheet at 
l:250.U<X) scale, inicgr.iting the past, current, and biture per- 
tinent mapping done hy iiidiisiry, universities, and State and 
Eedcr.nl agencies, and incorpor.iting geologic, geochemiciil, 
isotopic, and geophysical data ns a basis fm evaluation of 
land use and miner.nl potenliiil. Special purpose interpretative 
maps and reports will be prepared of appropriate areas where 
potential hazards such ns landslides, uiislahlc foundution 
m.ilcrial. faulting, carthqiiakc.s, and Hooding are present An 
evaluation of known and potential mineral resources of base 
aiul precious metals :md fluorite along the mtirgiiis of the 
Idaho Balholith and stralabmiiul copper in the Belti.m striitu 
will be made. These data will ccintrihule to the generiil body 
of geologic knowledge of the northern purl of the Idaho 
Hatholith and contribute in developing the regional struc- 
tural. stratigraphic, magmatic, metamorphic, and erosional 
patterns They vvili further provide a proper basis for land use 
planning for the diverse interests in this area of urban 
development in an outstanding recrcaiioniil area 

SUPPORTED BY U.S Dept of Interior • Geological Survey 

3.0185, SNAKE RIVER PLAIN, PART B • VOLCANIC 
ROCKS • IDAHO 

l\L. WILLIAMS, U S. Dept, of the Interior, Geological Survey. 
Denver, CotoroiU) 80225 

The purpose of the project is to geologically map, al scales of 
1;250.(KKI and larger, the volcanic rocks of the eastern Snake 
River Plain and its margins Major scientific objeclive.s are to 
delineate the late (’enoroic volcanic and tectonic liistory in 
detail, to locate eruptive centers for basalt flows and for 
rhyolite ash flow tuffs in relation to m.njor structures. Ouaicr- 
nary fanlls. and geothermal areas, and to iletermine 
petrogencsis of the rocks. From the basic geologic data, 
derivative maps will be prepared showing potential 
earthquake and volcanic hazards, geothermal energy poten- 
tial. construction materials and mineral resources, environ- 
mental aspects of trace element distribution, aquifers and 
liquid waste disposal sites, potential recreation areas, and 
fnr hinrl.iiii' nliinniuD. 


.u.h.uYu.; I; ;::::;:! ..n . C..ef.l rcwe. or event, cluhng 
.,nd fom.u.ng ihv dis.^sier th.il hefcH bOUlh 
M.ifch 1*^64 {iniphasi. is on lessons to be learned from the 
Ah.skan experience that c.m he applied to any region where 
•iUong eaflhstuaV.es may be expected 

I he C«immmee-s recommendations are given in the first 
ch.ipicf The second chapter present., the more rielailed ton- 
elusions reached by the seven specialised panels among 
uhtch the Committee’s work was divided. The final chapter 
,s a brief recounting «if the major events of the Alaska 
carihciuake and its .nfleimavit. Us call to mind the experience 
on which the recnmmerxdations are based. 

Pub lUp . Pfiming and Publishing OfTice. Natl. Academy 

of Sciences. Wash . 13 C 


Abstract provided h> KDAA 

Sl.!PPORTF.D UY Nall Academy of Sciences • Washington 

.1.0187, ShlSMlC DHSIGN FOR »V)lLI>lNCiS 
/ iV/vAY^IV.V. U S Army, \Yn.\hiiiKio». «>/ Cofiimbm 

This updjtetl manual was prepared to govern design of latililies 
for the V' S Army, Navy and Ait Force m areas subject to 
seismic events and supetsedes the March 1966 issue It was 
the intent not only to stale basic criteria, but to also provide 
consistent extension of shori form requirements, commentary 
and design examples for design for resistance to earthquakes 
Methods and facior.s specified were selected to provide sound 
design against earthquakes fiif most structures at iclaiWcly 
low' cost Mote highly tefined techniques for many areas of 
design are not covered but their use is not precluded in the 
manual. 


A basic citation Is made to the ‘Recommended I atcral Force 
Requirements and Commentation’ by the Structural tin- 
gmeers Association of California (SliAOC). Some of the con- 
cepts and applications added for general earthquake-rc.sisi:im 
design practice arc the design of suppoits for mechanical and 
electrical elements within and iidjaccnt to structures, recogni- 
tion (if differences in overall loss potential for facilities. :in<l 
application of, for high loss potential facilities, higher ac- 
celeration forces than previow.sly used for certain area.s 
Other new considerations for general practice arc included 
The proponent agency of Ihis manual is the Office of the Chief 
of Engineers I'sers arc invited to send comments and sug- 
gested improvements on I3A Form 2028 (Recommended 
Changes to Publications) to HQDA (DAEN-MCE-A) WASH 
DC 20314. 


Pub April 73; 420p . Army Tm 5-809.10. Navy NAV I'ACP- 
.1.^5, Air Force AFM 88-3. Chap 13- 

Abstract provided by FDAA. 

SUPPOR FED HY U .S. Depi of Defense - Army 

3.0188, aUll.DING PRACTICES FOR DIASTER MITIGA- 
TION 

C G CULVEH. U.S. Dept of Commerce. Natl. Bureau of Stan- 
dards. Washin^ion, Pisiru i of Columbia 20234 

Reasons for starting or progress last year: Land use and con- 
struction regulations containing strong disaster mitigation fea- 
tures can in the long-run alleviate losses by natural disasters. 
This program focuses on earthquake and extreme wind 
hazaids and deals with building praclice-S relative to new and 
existing buildings for mitigating losses. 

One portion of the project culminated in a report (BSS 46. 
Building Practices for Dis.iiter Mitigation) which; evaluates 


•a secono poriuin. .1 

natural hazards cvaiiiation t’f cxisling hnlHi 
developed Data collection (bini.s lor use m 
buildings were also devclo|)C(i. Sunplirioil .malyl*'-.' 
for building evaUiaiion are under vlevolopmetU 

Approach: The current activitic.s focus on dcvelotn 
comprehensive seismic cmle pyiplicable to ull arc 
United States Leading design profcssiiinals, itscni 
technical orgitnizations indicaictl tlint the devcUii'i' 
improved code is a high priority item in any cifoi 
toward reducing future life anti piopeily loss rcso 
earthquakes. The NILS in con.siirialion with Hie p 
tiesign tind research conimuniiy will comluct it p 
tlevelop anil implement a coiXt|Hcliensive ontioii 
code Provisions ctiiUiuiied in the code wouhl i 
aspects of building systems, striicinial as well ns 
tural. and applicable gcolechiucnl practices It 
ba.sed on the pcrformaiiee concept clearly setting 
level of risk a.ssocialed with the viitions code piovis 

ExpcetctI resiill.s: The melhotlology for survey and ev. 
existing Iniiltiings will be eoinplolcil uiul a coiu]Vfcl 
port detailing the technical proceilvnes involve 
protluced 

For the itcismic code activities, a ilctailetl woik pli 


of ilic code provision.s dcvciopeil. 

SUPPORTED BY U.S. Dept, ofi ’iMiinieree • N ILS 

.V0189, STRENGTH OF i:XIST JN<5 MASONRY VS 


S C- F/i'nAL. U.S. Dept, of ComiDeice. Nall. lUiicn 
dftids. IPiivfijngloii, flftin'ct n/C'ofiiPi/n'u 2(12.l‘l ('H' I 
Reasons foi starting or progres'i last year: In h' 
completed « study ou behalf «tf the Veicrniis Ailiii 
to .issisi them in developing a tiiethodology for 
racking and out-of-plane flexiirol .sttenglhs of niti 
mcius in existing VA hospital buildings to cnsiiiu 
integrity in c.irihiiimkc.s. In I'YTD a conirael cxti 
negoiiiitccl for additional NIIS lecliniciil assistnilce 
FY74 in; la) developing an altcTimte sampling 
method for evaluation of flexural strength; (li) assi 
limiting dclleclions of masonry iiiirtftions (c) exaio 
approach for eviilutilion of critical stieS-s eonditiinis 
ry bnilcling elements muler seismic.’ loads. 


Approach; The approtich will he stinil.ir to that used 
lial study. A literature .survey will lie used to prepa 
nf-ihc-:irt synthcsi.s of experimental and ainilylicid 
and to develop a mctlavdivlogy for vcHahle ami erm? 
dictum of strength aud stiffoess of tiuisimry wall u 
existing VA .structures. 


Expected re.sults: This .study will begin in July HJT 
and a draft will he submilted to VA by the end of 
197.3. The final report ineorporatitig Hie Hiidings f 
and FY74 projects is expected to he siibiiiilted to 
the end of E’YTA. 


SUPPORTED BY U.S. Vetcran.s Adiiiinistnition 

3.0190, INELASTIC RESPONSE OF DUll.DIN 
STRUCT URAL RESTORATION 
S.G. FAITAI., U.S Dept, of Commerce, Nall. Iliirci 
dards, lyosliinf’iott, Dislrict of Colutuhia 202.14 
Reasons for starlirig or progress last year: TTie ohjecl 
recommendations of the proccctllngs of tJie 
Workshop on Building Practice fi>r Disaster Mil 
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elude iivoiclancc of luini.m ilisiress and reducuon of ()ri»pcri> 
loss caused hy naliiral disasters Uectnnniendafioiis B43 ami 
1345 underscore lire need f<ir esperinrcnlat research itUo the 
inelastic respniise of slriictural eletnetus to riel'itie strength, 
ductility, and damping char.icierislics Kcc<»mmendalioii B2H 
stresses llte noeil frrr irnproveci technology to restore 
damagetl buildings. I he lack of aiietiualo experimental basis 
in this area is further eviiicneeil by the eiirteni efforts of the 
Veterans Atiiiiinistratioii ami i>tliL’r Govcrnitreni agencies in 
their search for niellunls to strengthen existing structures and 
in repair iniildings damaged m past disasters Ihc objective 
of this project is to Impleinenl the recommendiitions 
(Jcscfibetl herein. 

Approach: lo meet the du.il objectives of invesligating the in- 
elastic response ofslmctiii.il elements iuul the sinicliiral cf- 
fcclivoncss of repair icchnologc this projeet will consist of 
three phtises IMiasc 1 will compiise an extensive interaction. 
Ihroiigli an NlIS workshop, with agencies having ma|or iii- 
icresl .mil involvcnieiil in stiueliii.d K-habiliialton. in order lo 
dncumenl the current slate of tecbnie.d knowledge and exist' 
ing practice ;uul lo define the gtip’ in this knowicilge for 
prcpartition of the seeotui phase. IMi.ise 2 will he an extensive 
cxperinteiilal progmin wliieli will include < I ) testing of sinie- 
liiitil eluiuents iiiuler eyelie loading in the inclasiie range to 
study (iegiaiiation of sireiiglli. ductility and energy dissipative 
cjpaeity; (2) repair and testing elements snhjected lo prioi 
testing history defined in ( I | to determine the degree of 
restoralion tiehievcd, and (.3) testing of methods strciigilicn' 
ing various stcueliiral types sucli as application of epoxy to 
icpair concrete eleineiils. I’h.isc } will be .in extensive doeu- 
ntenliilion of test results and their synthesis to provide 
ciitcriii for eviiliiating slruelni.d Tcsponse of elements and 
lecomriCMileil procedures for their rcptiir and rcslor.ition of 
sticnglh. 

HxpeeteJ results; I’hasc I will be started ami completed this 
llseiil yeiir IMiasc 2 will start in llie last (|iiarler of this fiscal 
year, 

Sl.TI’OKiri) nv u s Dept. ofCommerec - mis 

.1.0191, [)l-;SI(iN. SUINO. AND CONS IRUC I lO.N 01 

LOW-COST llOl.'SINCi AM) COMMUNM Y HUH DINO.S 
TO 111:1 IHR WmiSIANI) I- AR I HOUAKbS AND WIND- 
STORMS 

ll'./-' lil-.PS. U S. Dejil of Cojiimcrce. Center for Building 
Tcdinulogy, W'd.shinuloit. Dmru t n/ Cnlunihid 20234 

Abstract: The report provided IecTinie.il information regarding 
ditiracterisiie.s of mateiials .ind building systems, and 
discusses the sliiictural pcTroniiaiiee of buildings snl)|ectcd to 
the action of eartlnpiakcs and wind forces with speciRe 
reference to striidnies lyirieui of developing eonntries. 
Potential ways arc deserihed m whicTi struetiires can he made 
more resistant in such action Siting eonsiileralions are 
discussed front ii geological, .scisinie and LTimalolugical view- 
point, and recommendations relating to siting pn*hlems .ire 
made. Techniipies of lunising eonstruclion. both traditional 
and industriiili/ied. are dcscribetl iind improvcment.s resulting 
in better eartltmiake or windstornt resistance are suggested 
Building codes, their imjrrovcment and llicir enforcement are 
also ilisctisscd. 

Pub. Jan 74: 153p.. NTTS No. C(.m-74-.5() I !i4/2; PC-GPO MF 
c I ax.wTic 


I his project vsill conceiitr.iic on updating, expanding and sub- 
stantially revising the present seismic code to incorporating 
recent research results Code goals will he developed and 
clearly set forth such th.il .ippropn.ile regulatory bodies c.m 
reeogni/e the level of lisk .issoci.ited with the various code 
provisions Ihe cxpandei! comprehensive seisinie code vvill 
cover .ill .ispecls of building and geotechnical practices to 
mitigate the eflccls of e.irllK|U.ike dis.isters Provisions for 
arehileeliiral. mcch.mieal and electrical features of construe- 
lion will he included Considerations of seismicity, geologic 
•mil soil site effects, and soil siructiirc interaction will be in- 
corporaievi Ihe required lo.uiing critcri.i and performance 
criteria will he explored in depth and eoclificd Design 
procedures for struetiires oihci than those presently content- 
plated hy the code will be matle A detailed eomnieniary on 
the code will he prcpareii 

Si;i*Pf)kTliD BY i:S Natl Science f-oundution 

.3.IH‘>.3, l-ARTMOUAKR DlfSlGN 1 OR MASONRY STRUC- 
TURKS 

I Y YOkTL. US Dept, of Coiiimerce. Natl Uure.ui of Stan- 
d.irds. Diurkl "f Oiliniihiu 202.34 (46l5.tf>4) 

Ro.ison for sl.irling or progress last year. The project was suc- 
cessfully promoted and funds were obl.nnod from iriduslry to 
support the I’rtst year's effort I’rclimitiary meelings were held 
hy professionals and industry representatives lo plan strategy 
and initial steps were taken m an effort to i'hl.iin .support 
from othci feilci.d ugeneies 

Approach The project will have iliree pha.ses (.1 ) A statc-of- 
the- art stmly will compare existing standards, codes, and in- 
form.ll design practice with the sl.ile-of-lhe-iiri. compile test 
information, identify gaps in knowledge .tnd information thill 
must >>e filled hy .uidilional tesuiireh, anil develop iiitentn 
design lecoinmcnd.ilions. (2) A test progiam, dcstgiied lo 
develop inform.ition on such ji.irametcrs ns strength, slirfiicss. 
ductility .iiul damping and cvaluale the perfornuince of vari- 
ous design del.iiis. t.3) The syiilhc.sis of results ami develop- 
ment of design eriteri.i that can he projuised for adoption in 
codes and standards 

I'xpcetcd results: in b'Y 74 work vvill cominenee on the stale- 
of-thc- art study .uul giips in knowledge will he identified in 
order to develop the mforinalion required fur the start of the 
te.stiiig in spring. 1974 

SUPPORTRD BY Natl CTiuerele & Masonry Assn • Arling- 
ton 

3.0194, DF.SIGN CRITRRIA FOR MASONRY 

I Y. YOKICL. US Dept of Commerce, Natl Bureau of Stan- 
dards. If'iM/imgmn, Ihslricr nf Cfluiiihiii 20234 

Reasons for starting or progress Iasi yciir: A draft report 
'Strength of M.isonry Walls under Compression and Rlcxure' 
was prepared by Dr l altiil anil is currently under review in 
the .Section Dr Yokel hecame Chiiirm;in of ANSI Comiltee 
A-41- Dr. Kattal hec;imc member of ACI Committee .531 An 
experimental invesligation of anchorage of masonry veneers 
was started hy Mr Ciiltanco following a review of the litera- 
ture. A cooperative program of research between industry 
and the Federal Government has been cstabli.shed hy NBS to 
develop improveil procedures for the design of masonry 
striic‘tiire.H in seismic regions This project responds lo the 
need for more information on the response of masonry struc- 



of .,11 r--ft.clpant. The task phaso arc- » t ) an iniuui Muuy 
v.,11 compare existing stundaras. codes, and ad hot design 
ludciice 'lie stale of knowledge, compile information, 

iiiiniifi gaps in knosviedge ami information that mu.st be 
fdUd 'b> Addmoaal research, and develop interim de.sign 
fcconiinend.ituins. (21a research program. bAsed on the con- 
elusions from (U and designed to develop informatwn on 
such p.ir.iineiers as strength, sifITness. ductility and damping, 
and to evaluate (he performance of various design details, 
(t! the sinlhesis of results ami development of design 
eriien.i tha( ean he proposed for .uloption in national stan- 
dards 

srppOK'lhl) HY 1/ S Dept of Commeice • Nil S- 

J.0I9.';. l Ul.l SCALfc TEST ON A TWO-STORY HOUSE 
SlTIJFCfED TO lateral LOAD 

f V 1., U S Dept of Oimmeree, Building Research Div , 

lld</iirie/"/i. Dnirit i of Cotiinthia 202.^4 

Ah'iraei lests were earned out on a house to determine its 
defleeiion eharaetensiies under lateral loads The house is a 
two- siiir> building of conventional wood-frame coninictioii. 
Two series of tests \sere esvoducied. The first of these was lo 
cleietntine the stiffness of the house when subjected to a 
simulation of wind loading The second xva.s to determine the 
il>n.imic response of the house to j single impulse load The 
report presents the re'sults of these tests 

Pub Mar 13, 3t>p . NTIS No. COM 13-503IS PC-GPO MF 
$(ig5.N'|lS 

SUPPORTED PiY US. Dept of Commerce • N.BS 

3.0196, REPORT ON FaRTHOUAKK INSURANCE TO 
CONGRESS Of UNTIED STATES • PURSUANT TO SEC- 
TON FIVE OF southeast HURRICANE DLSASTOR RE- 
LIEF ACT 19ftS 

< iV/f<VOII'A’, LI..S Dept, of Hou & Urh Dev,. Eed liisur.ince 
Administration, tiaihiiiftion. Oisirui of Coluinhiu 20410 

AhvUdCl: Although Cnlifoinia and Abska arc mote vulnerable 
to c.trihquakcs than other States, all but a few have ex- 
perienced some earlhquakc aclivily A severe cartlK|iiake in 
a densely popul.iied area could caase heavy loss of life and 
billions of dollars of [iroperly darttage Earthquake insurance 
is le.idlly asailitble on one to four family dwclling.s 
ihrnughoul ihc United Slates. Earthquake insurance prenti- 
urns on dwelling properties are neither excessive nor un- 
rc.isonable Earthquake insttrance on commercial and indiis- 
Irial properties is available, but its availability is limited 
because of (he exposure A broailcr program than that now 
offered by the private insurance industry is precluded by 
present deficiencies in knowledge and data concerning 
earthquake neeurrcnces and by the inadequacy or absence of 
land use and cnnirol measures to reduce earthquake losses. 

Puh 1971: 12U p., NT!S No. PU - 206 701; PC ^3 00 ME 

so.y.v 

SUPPORIED BY U S Depi of Housing & Urban Develop- 
ment 

3.0197, SEISMIC HAliARDS AND I.AND-U.SE PLANNING 

l> R. NICHOLS, U S Dept of the Interior, Geological Survey, 
IVeshirtgjo,,, nistfia of Colniiihiii 20242 

Oasie earth science data .ire necessary for a realistic assessment 
of seismic ha^rards and as a basis for limiting corrective land- 
use conlroU only ur those areas of greatest hazard. For exam- 
ple. the locution, characier, and amount of likely displace- 
ment and activity of surface faulting ean be predicted if 


they should he located off iic-livc fmiit traces, ( 
varying with the character of laulciiig. the cci 
which fault traces aie knusvjv, uiul the ituporl. 
structure Recreational nclivitics anil other no 
land uses slumitl he consiilcrcH foi laiill /otic . 
land is iiiuicr pressure Idi clexeh>|iiiienl; elsi'v 
areas shoiilil rcniatn as open .s|>tiee. 

Two melhoiK of predicting ground siiaktng elteets 
cations to land-use decisions: { I) Relative e.iiilii|i 
can tie related to firmness of the giouud and ean I 
gnvss way to allocate population ileiisity in the 
niore sophisticated analy.scs. ami (2) in'eiisily iinif 
(al liiiinage from former earlliiiuakes. oi (li) a 
analy.ses iif geologie nntls aildcti lo a desip.ii e.ntl 
be helpful holli for general iUid speeilie plans 
nwulels are iiscvl with eautioii t<’ inediel ground 
critical sirueiiires lo lie locatcil at speeine sites ' 
foiindalioii eotulilions. Fully iiilcriiiiitc inetlioils , 
(ios.sible shakitig icniain to he developed Wlie 
decisions do not lenecl likely > 4 iouiid shaking el 
gem Iniilding einies are ncevlcvl, tiattieiilaily loi 
slnicturOK. 

Ground failure ( liiinMiding, groiiiKl eiaeking tiiid In 
fcrcnliul setllenient. sand hoils, and sid’siilt'iiuc 1 
results from liiiueraeiioii, loss «»!' soil slietigili, or c 
Areas Mis|>cctcil of lieiiig most likely to fail slir 
ricvcloped unless detailed site .slndies eiiii iletim 
Im/ard does not exist or can he oveieoinc. Vatio 
can be used to reduce (lie hig.lt. loiig teiin inililii 
follow devciopiiioiil of iinsliihiu ^troiind llowevct, 
jeel 1(1 teclonle dcTorination gcneially eaiiiiol hi 
nor can eMccis of such dcrornuiliori he iiiiiiiiiii/eil 

Large water waves, ,siich as [iiodiiccd hy isiiii.nnis. s 
dam failote or oveitopiiitig, ciio i»e .nilicipnlvi 
places. ( Text Ahritlged) 

SUPPOR TED BY U..S. Dept, of Interior • (icolog.ic 

3.0198, PROGRAM DliSIGN- 1 H7 1 .SAN II 
BAY REGION 1-:NVIR0NM I iNT AND UT 
PLANNING .ST UDY 

VNKNOH'N, U.S. Dept, of the Iiitciior. (ieologi. 
BWti/iA'fo;i, DiMiiii iif Ciiliiinhiti 202'I2 

Alistract: A comprehensive guide lo a study of Ih 
San rranciseo Bay Region ricsciibes a 4 year 
demonstration study eomliieied jointly hy the (icol 
vcy and the Department of Housing and Uih.iii l)c 
designed to improve iiiban devcUvpmcnl deeisioin 
use planning through application of innovative e.i 
concepts. Urban-related enviroinnciital simlics iiicl 
faults and eartluimike ha/ards. landslide.s and sloj 
ty, physiciil and chemical proiicrUcs ol Sail Tm 
and it.s eirculrUum p;itlcrns, wntcr-vpiality and polb 
subject lo riooding, water supply ruul w:islc-(lis|)os 
and avaihible mineral and water rcsoiirecs. l‘liinoii 
elements daseribed include state-nf-the-ai I review 
sis, a fea.sibi|iiy study of incorportiling earili-sLienc 
urli.in plaiming infornudiun systems, and .ipi>li( 
demonstration studies. 

Pub, Oct. 71: I2lp., NTIS No. l*H-2()6 826 PC 
S0.95. 

SUPPORTED BY U.S. Dept of Interior - (ieoliigie. 

.3.0199, PROTKCTION OF TRA Mcrvxn i a i trxs 


major DISASTI-R TYPES 


3.0205, 


U S. [5cpt- of Tr;insport;ilioii. Nall fransporia- 
lion Safe Dd . bisirici of Coliimlua 20591 

Abstract: The study is an examination of Federal involvement 
in the earthquake field, specifically in the transpswtation 
field ihe study discusses the need for reexamination of the 
criteria used in the design of transportation structures, 
stepped-up eartliqiiake rclalcd programs, and better coor- 
dination between Federal agencies It also disciis-ses 
earthquake history in the Uniietl States, existing standards for 
cartluiuake-resistant design anil constructiort of transporta- 
tion systems, and possible modifications to existing transpor- 
tation structures 

Pub Feb. 72: “tip.. KTIS No Pn-2I() 270. PC S300 MF 
$0 95. 

SUPPOin iiD IIY U S. IJept of I'ran.sportation - N.T.S B 

.t.0200, Rl-PORI Ol- THl-; TASK FORCI- ON 

KARTHOUAKF HAZARD RLDUCHON PROGRAM PRI- 
ORITH-S 

a: I'. STi:iNHHUa(i/:, LI.S F.xcc. office of the Pres . Off. irf 
Science leclinology, ll'm/n/iA-ron, Pisirkt of C'ohimhio 
20006 

file report presents and discusses the fask Force’s 20 high pri- 
ority rccomnioiulations comprising a National Action Pro- 
grant for Ihe icdiiciion of luiman suffering and properly 
damage attendant upon an eari|]<[uake. including Ihe 
carthquake-associiited geologic and non-gcoiogic lia/ards. 

Pub. Sept. 1970- 54p., No copy Info available. 

Ahsinicl provided by !-'I3AA. 

SUPI’0RTF:1> by U.S. I'xcemivc Office • O S.T 

3.0201, l•:AUTHOUAKl•; RFSISTANI DliSIGN RLOUIRF- 
Ml-N'I S von VA HO.SPII Al. FACII.ITIF.S 

UNKNOiVN, LI.S. Velci'ans Adniinislralion, Hospitals Clinics 
A Reg Off , Dislrifi of Coliinihui 20420 

This hiindhnok sets forth re<|uiroinents for earthquake resisiaiii 
design of VA hospital facilities, flic re<)uiremciii.s arc ilcrivcti 
from eiirreiil research in earlliquake engineering, the advice 
nf specified consullanls, and the technical ex|>cflise of the 
members of the VA li.irlhquakc and Wind Forces Coinmit- 
tec 1 lie seismic de.sign requirements arc based on Ihe 
Uniform Building Code and include provisions which arc in 
addition to those in llic Uniform Building Code. These 
re(|uircnicnts will lie included in a full study report which is 
planned for publication in 1974. 

Pub. March 74; .Ibp., Handbook H-OH-« 

Ahsiracl provided by FHAA. 

SUPPOR ri:l) BY U.S. Veterans Administration 

3.0202, A S TUDY OF MICROEAKT HOUAKI-S IN TIIH 
SOUTIIFAS I'FRN UNI I F.D S I ATES 

L.T. LONG, Cicorgia Inst, of I'celmolngy. School of 
(iooscicnccs. AtUnito, Gt’orf^iu .3U3.32 
The Southeastern United Slates is an nrca of infrequent occur- 
rence of large earthquakes. The sparsity of data, particularly 
tlic lack of (|uality seismic stations, hinders Ihe cvaliiHtion of 
seismicity ami sei.sniic risk and hinders the evaluation of focal 
mecli.inisms. The importance of data on seismicity and 
carthduiikc mechanism is oinnhasi/ed l>v the potential for 


areas. Over the past year data has been obtained in the field 
with smoked-paper microearthquake technique in the 
Southeast Uiuicd Slates Coupled with studies of ‘b‘ values 
and magnitudes these preliminary studies indicate that the 
icchiiiqiie appears to husc the greatest potential significance 
in obtaining focal mechanisms and after.shock locations. Con- 
sequently. the proposed research will emphiuslze continuation 
of earthquake monitoring in known active .ireas and detailed 
studies of large events (ML approximately greater than 3) in 
the Southeast. 

SUPPOR TED BY U S. Natl Science Foundation 

3.0203, F.ARTHQUAKF. FJ FECfS ON STRUCTURES 

JO PRIINOI'HGAST. U.S. Army. Conslrucliun Engin Res 
Lab . Cluioifuiif'ii, Ulinois 6IS20 

Develop an appendix for TM 5-809- If). 'Seismic Design For 
Buildings' which prescribes a more rigorous and improved 
seismic design procedure to he utilised in the design of criti- 
cal military facilities (hospitals, communication centers emer- 
gency power siatkins, fire stations, etc) located in regions of 
high seismicity. 

The procedures and tools required by a designer to implement 
a more rational scTsmic design ntethod will be developed. 
The seismic design method will prescribe procedures for 
csliiblislung a definition of the seismic input for critical mili- 
tary structures in the form of a design ground-motion spec- 
trum. illustrate the various methods for utili/ing the design 
ground-motion spectrum in the design and analysis process, 
provide the designer wiili the sirueiurai analysis techniques 
and procedures to evaluate and predict the basic earthquake 
performance of structural systems cumprising critical faciti- 
lies, ami establish .structural design criteria which limits the 
deformation levels at which earthquake forces arc to be re- 
.sistcd by the structure. 

Supporting agency address informaiioir OCE C.'onsiruction Fn- 
ginecring RF.S Lab, Champaign. IT 61K2() 

SUPPORTED BY U.S Dept, of Defense - Army 

3.0204, TECHNIOUES FOR RE TROFTI'TINCi EXISTING 
BRIDGE SIRUCTURES lO REDUCE THE SUSC'F.PTI- 
DII.ITY TO EARTMOUAKH DAMAGE 

KOHINSON. I 1 T Research Institute, Chico^o. Illinois 60616 
(045.304) 

"I'hc purpose of the study is to identify and define, through 
structural analyses and supporting laboratory tests, practical 
lecimiques and criteria for retrofitting existing bridges to in- 
crease their resistance to seismic forces Task 1: Bridge selec- 
tion. definition of seismic environments and preparation of 
analytic models. Task 2: Seismic Analysis, fask 3; Identifica- 
tion «)f failed components bridge rating Task 4: Develop 
retrofit concepts and determine relative costs. Task 5; 
Laboratory Experiments. 'Task 6: Refinement of Retrofit 
Concepts. 

Document provided to S.S.I.E by the T U A.I S 

SUPPORTED BY U .S. Dept, of Transportation • F.H.A. 

3.0205, STRESS-STRAIN RELATIONSHIPS OF REIN- 
FORCING BAILS SUBJECTED TO LARGE STRAIN 
REVERSALS 

A.E. AKTAN. IJniv. of Illinois, School of Engineering. Urbana, 



MAIOU l)ISA^ 


3 . 0206 . 


SUPf’ORThD 13Y 1.' NaU Science Founduuon 


IWO-WMl'NSIONAl. 
ON A RHINFORCliD 


.1.0206, HFf-tCiS OF 

n'IRTMOlJAKK MOllON 
CONCUflTH COLUMN 

^ t. AKTAN. Univ of Illinois. School of Engineering. Vrlmm. 
llliiuii^ 61 ROl 

Absirjcl. Although there has hcen a consideraWe number id 
studies on the ibnamie response of remforced concrete m 
recent \cars, effects of mulli diinensional interaction on the 
Jynarmc response of rcinfotteil concrete have received vir- 
tijiily no aiicnlion This stiidy \va.s earned mit to obUutt m- 
fo'rmalion on the static ami dynamic niiilti dimension.il 
response of reinforced concrete. A finite-filament model was 
developed for this purpose This model assumes a cohiiim 
segment to consist of Filaincm.s .ihing its long axis and 
develops the system properties through the stress-strain 
hysteresis charaetcnsltcs .ind history of these fibnicnls rltiriiig 
jn.nlysis. 

Pub May 7.1 I4lp, NTIS No Pn-22U hyi/6: PC $5 45 MF 
SO 95 


SUPPOR l UL> BY U S. Nall, Science Foundation 

3.0207. SEISMIC BEHAVIOU OF FUAMFO TUBES 
J C A\’l)lHSO^~ Univ of Illinois. Citadiiate School. lUham. 
miiiuM 61801 


The framed lube is a relatively new concept in building design 
in which the eslerior (fames of the structural system consist 
of closely spaced columns connected by spandrel shear 
beams. ‘Ihc purpose of this tescatcU is to design framed tube 
structures for typical reinforced concrete buildings and to 
evaluate their inelastic bclmvior when subjected to -strong 
ground motions. The framed tubes .arc designed for combinn- 
lions of dead load, live load, wind load and Caftlwpiake load 
as specified in the Uniform Building ('ode. 

All membcf.s are assumed to follow a bilinear hysteresis curve 
which includes llie following two inodificalioiis: (|) the in- 
fluence of .ixial load on the yield momcm of the coluinm is 
considered using an interaction diagriim and (2) the in- 
fluence of stiffness degradation is considered by relating the 
elastic Stiffness to the ductility retiiiircniciU. The inelastic 
behavior of the structure is cvahialcd in terms of the follow- 
ing response p.irnmcters: duciiliiy reqirircmcnt of the span- 
drel beams, dueiilily requirement of the columns, niaxiniuin 
story displ.'iccmcnt. maximum -story to story displacctticiil, 
maximum plastic rotation of beams and columns and max- 
imum envelope of .story shear. 

SUPPORTED HY University of Illinois 

3.0208. PRORABll.l.STIC METHODS IN CIVIL EN- 
GINEERING 


A H. ANG. Univ. of Illinois, School of F.ngiiiccring. OHhiiiii, Il- 
linois 61801 

F.xisting risk and reliability models will be npiilied In the 
evaluation of safely and performance of strucuircs stibjccteil 
to dynamic forces of mmiraf hazards Specific studies will in- 
clude; ( I ) The cv.iliiation of ri-sks implied in current slnic- 
tuies built m resist .specific natural hazards; e.g., structures 
that are designed to tcskl carttuyuakes in accordance with 
current scisniic provisions. This will require the evaluation of 
risk end realibility of siniclural components designed accord- 


imiised. iiiui .ulditional models ilevel.i|U'il wlir 
for sneciHe types of sy.stenis t .1) l in.dly, a Miwh 
metluul will be developed toi the luoLlieal .Knu 
analysts of niulti depee-of-lieedoin sysloiiis, to 
prolr.ibilislii- respou.se iiiforni.dioii iciiiik.I m tl 
of risk to ilyiiaiMiL' naliiial li.i/md.s 

SUI’FOR M:I) by I'.s N.nl Seiem e 1 mimlalioii 

.1.0209. ANAI VSI.S Ol I lOl dl A( I K )N <H S 
fiUANUI AR son S lirUlNt i 1 AH 1 S 

J lill.MHH'SSl. Ihiiv ol Illinois, School ol I iif. 
hiiiiii. lllini lo 6 1 h(l I 

■file siitmalcil nianuliir xoil is iiioilelnl as a lliiiil-s 
Nonlinear ni.iteri.il pioiieilu's ,iu- .issij-iu-d (o tli 
ill onler to slitmd.ile the sliess ilil.ilaiu y id tlio j 
Iiiiiier shear deloini.iiion whieb is .m imiuuiao' 
ttibutinj; tv* I’aie picssiiie luiilt ui* le.uliiin li' 
Finite element is used for sp.ili.d ilisi i el j/at ion .ii 
ing nonlineai inatiix eqiialion of inoiton h iiili-ji 
by a tinie in.uehinp inlep.ialion selu nu'. I be 
rcscarcb is to dweloi* nwlUodoloy.y lot ilu- .issi ' 
liquef.ictioii luiienli.'l in soil stiuiliiu". wi 
geonictiy ,sid>ieel lo niliitiaiy dvn.iiiiie lo.iilinj-. 

SUI’I’OU IT.D BY I'niveisitt ol Illinois 

.1.0210, RF.SI’ON.SF: and I Nl lltiV DISSII’ 
RI.INI OKfl-D CONCRI 1 1 I KAMI S SI 'HI 
.SIRONfi BASF MDIlDNS 

I*. liUl.KAN. V'niv. of Illinois, Si bool ol I njpiieei 
fdiMoa (> IKU 1 

Abstmcl: Ihc icporl coiilniiis lesis .mil nnahsrs i 
concrete liiiines snbjceled lo siinnl.dcd i'.iillii|iM 

Pub May 71; HM|i , N I IS No PH .'0.* b If.. I'l 
$0.'>5. 

SUI'POUIF.D BY IIS Null Scienc. 1 oiiti.lalioji 

.1.0211, l AlMIIOHAKl I FI I t IS t )N HI 
CON('Ui;i|- lUllI DIN<iS 

Al.d. I'niv of Illinois. Sibonl ol Fiqbiiee 

lllintiis filKd I 

Ihis aiiieiuluieiit lo NSF plant (iK 
coiiipleljoii of the rese.iicli I'ej'im iindei the oi 
lliis icsenreli is ninied ul tin- jn'iu'ial iili|i-i live i 
.iiul foi'iiiiihitinj’, .inulytie.illy the eiu-ifis 
mechanisms of leinfoiced conciele slUKliues 
destructive earllu|nakcs and inlioihu'es two in 
reiiliiics' axiol loads .iiul nudli sloiy fi. lines 

A nunibei ol cxiterinienls will be ion in.ilstiij', use 
F.ailhijniikc siimihiior. I wo basienlly iliMeient 
loading will bo used in the tests, ineilia loadii 
loadiiiB by imposinj.; disjtl.iceiiicnls. In one ease, 
arc developed in a mass atlacliccl to the spe. 
irodiicinB accelerations at Ihc b.isc of the .spe* 
other and simpler ease, the spveiinett is lo.ule 
inipoxing a lieforinalioii at a picscribcil level 
loiKling is neccssaiily a dynamic lest .ind is coi 
Ihc CiirtlKinake sinnilatoi. I he ini|iose<l deloinu 
Involve rapid or slow (slnliel loading 

SIJPPOU I F.D IlY U.S. Naif Science l omulatioi* 


MAJOR DISASTER TYPES 


The rriciin objective is to improve the slructurnl design and con- 
struction process us related in carthquake-rcsistani design 
During the first two year rcsourch included: ( I) tests on hair- 
scale spirally rcinfurccd concrete columns. (2) an experimen- 
tal investigation of the hysteretic behavior of reinforcing 
bans, (3) an inelastic dynamic response analysis of the main 
building of the Olive View Medical Center, (OVMC). (4) a 
pilot study to estimtuc the cH'cct of horizontal two- dimen- 
sional motions on the response of the main building of OMC, 
and (S ) exploratory studies for the development of an attrac- 
tive model for u design method, i.e., the suhsliliite-daniping 
method During the third year, the research will include (I) 
testing of a scries of five reinforced concrete models 
(representing 3 story structures having structural walls and 
frames) dynamically and statically to provide basic informa- 
tion for the development of a generally applicable design 
method, (2) subjecting reinforced concrete columns to simul- 
taneous base motion in two horizontal directions, and (3) the 
development of the substitute- damping method into a 
generalized design method 

JiUPPORlHD GY U S. Natl Science l-oumlalion 

3.0213, PROGARILISTIC MODI-IUNG Ol- RXIRUMB 
LOADS 

Y K. WLN, Uiiiv. of Illinois. Scho«*l of Engineering, Urhiiui. tl- 
hmuj 61801 

'This project deals witli probabilistic modeling and risk analysis 
of cxlremu unvironincntal loads caused by tornadoes, hur- 
ricanes and c»irlh<iuakcs. I'hc physical asjK'Cls of the natural 
phenomena which cause these loads arc incor|M>ralcd into 
the fonmiliilion and the occurrences of these loads are 
modeled by random processes. The results arc presented in a 
form suiinhlu for practical applications 

SUPPORTUD IIY University of Illinois 

3.0214, SHEAR STRENGTH DECAY IN RI;INEORCi:i) 
CONCRETE COLUMNS SURIECTED TO l.ARGE 
DEPl.ECTION REVERSALS 

J.K. WIGHT. Univ. of Illinois. School of lingincering, UriMino. 
UHiiois 61801 

Abstract: The report contains an analysis of a series of tests of 
reinforced concrete columns subjected to cyclic loading. 

Pub. Aug 73: 30yp . N I LS No. PB-255 483/7. PC S7.00 ME 
$1.45. 

SUPPORTED GY U S. Natl. Science Foundation 

3.0215, PROIJAGII.LSTIC ANALYSIS OF ELASTO- 
PLASTIC STRUCTURES 

T.L. PAEZ, Purdue University, Sclrool of Civil Engin.. 
Lafayette, Indiana 47907 

Abstract: The consideration of dynamic loads due to wind 
storms or strong carthtjuakes can be significant in the safety 
analysis and design of structures. When these extraordinarily 
large loads occur, the behavior of most structures is non- 
linear and often rcstills in plastic deformations. Decause ex- 
cessive deformations could cause a structure to fail, it is im- 
portant to study the strueiur;*! Tcsptmse beyond the linearly 
clastic range by applying probabilistic methods in the solu- 
tion of structural engineering problems. A method is 
presented for computing the first-passage probabilities for 
linear and nonlinear structures. In addition, the probability 


3.0216, SHEAR MODULUS AND DAMPING 
DESIGN EQUATIONS AND CURVES 
H O. Hardin. Univ. of Kentucky, School of Engi 
inaton. Kenttuky 40506 

Abstract: Equations ami graphs for the delerrnina 
nuKlulus and damping ot .soils, for use in design 
volving repeated loading or vibration of soils, a 
These equations and graphs are based on numer 
ty tests on both remolded mid undisturheil cohe 
t>n clean sands. C'nmparisoTi of the niea.sured ;i 
values shows good agreement. An example prol 
how these ec|Uiitions and curves tire used is givet 
Pul). Jul 70 .Ibp , NMS No. PD193 608: ME S0.6 
SUPI’OR TL'D BY U-S Natl .Science I'oundation 

3.02t7. DENVER EARTHOUAKES 
L i,' (i/4RO,VcJ. U.S Army, /.‘dgewond dwnn/. Mii 
Abstract: ’The j)aper reviews the question of w 
waste disposal by the Rocky Mountain Ar: 
nucroeartliquakcs in the area 
Pub. 1970: 14p., N TIS No. AD-713 526: IIC $3.01 
SUPPORTED BY U .S. Dept, of Defense • Army 

3.0218, UESHARCll STUDIOS AND REI 
nAU'inOUAKE HAZARDS UEDUCllON 
S.T. AL(fl:RMISSEN, U S. Dept, of Commerce, I 
Si Alinos Adtnin,, Unckville, Maryland 2U8.')2 
Objectives of the project include validation, refine 
iein>ion of existing tcehnitiucs for the e 
carthquiike losses to stnicture.s; statc-of-tlic-a 
seismic risk /oniiig; tind lo provide infornuilior 
mcoclaiion.s for action and research leading 
earthquake hazard reduction through seismic i 
and appropriate land-ii.se practice and control 
design crilcriii and building codes. 

SUPPORTED BY U S. Dopi, of Housing & UrI 
incut 

.3.0219, SEISMIC RISK STUDIES IN TH 
STATES 

.V./. ALGPiRMIS.SHN, U’.S. Dept, of Commerce. 

Survey, liockyi/le, Maryland 20852 
Abstract: A new Seismic Risk Map of the Uni 
prcbcnted, together wiili strain release an 
.Mollified Mcrcalli intensity inajis of the countr 
of occurrence of damaging carlluiiiiikcs was lu 
in iissigniiig ratings to the various zones on the 
studios of earthquake frequency are included 
using the risk intip. The Seismic Risk Map is s 
revision of the Scisn)ic Prohahilily Map prej 
Const iuui Geodetic Survey in 1947 and wiihdni 
Pub Jim. 69: 23p., N TIS No. COM-7 1-00 106: T 
$0.95. 

SUPPORTED BY U.S. Dept, of Commerce - N.( 

3.0220» ALEUTIAN SEISMICITY • Mll.ROW ; 
FF-CTS 

L.R ENGDAHL. U.S. Dept of Coninierce, Natl 
vey, Rockville, Maryland 20852 
A review of the soatial :ind Icmnnral eharacterist 
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ti.in .irc .1 mcning .'tc.itiic pblc Thi: careful monitoring of 
c.irthiiii.ikc pjitcrns preceding and following MILROW 
fcxea'eil IH' tMdcrsce for .»»> signiftc.MU spatuil or temporal 
eh.inges in the n.uural seismicilv There occurred, however, 
inmiedi.iielv -ifier delorration. m a /one not more than 3 
nnlev m ladius finm ground /cro. A swarm of hundreds of 
scfv •'m.ill earihtiiiakes wineh teiminaled abruptly .17 hours 
|.,ter .11 the time nf the MII.ROW c.oity collapse. .Since they 
ucfc 'ef> small, of short duialion. and occurred in the im- 
mediate vjciniiy of (he evpiosion. they arc not believed to 
eonstitule .1 h.i/ard to the major fault /one under Anicliilka 
Island 

Pull Ma) 70 yjp. Nils No COS-746102: PC S5(K) Mf- 
SI 4.S 

SIJPPOR ! I-,D IIY U S Atomic Lnergy Commission 

1.0221. imp; FAIRBANKS. ALASKA. tARTIICJCAKnS OP 
JUNF 21, I0h7 

J .V Jt)fil)A\'. U S Depi of Connnercc. Nall Ocean Survey, 
M»r\lm<l 20852 

Ahvifacl. On June 21. 19t>7. at IX.04 495. I«I3;()2.9. .ind 
18.24 45 7 (ifccnwicli Mean Time, the Fairbanks region was 
shaken by three c.uihuuakes of magnitudes 5 4. 5 6. and 5.4. 
fespcctively, The report is a preliminary interpretation of 
scisinological d.ila from permanent seismograph stations 
throughout the woild, lempot.iry seiMHograph and strong-mo- 
tion seismograph stations established ui the epicciiiral area. 
M'isnioscopcs, intensity reports, .md inspection of ilic cpicen- 
Hal aiea. Results from one accciciogiaph record and ten 
seismoscopc records arc presented in this preliminary en- 
gineering report in ctmicM with effeets of the curtlKpiake as 
determined h> field investigation .md tiuesiionnairc canvass. 

Pub. 197.V 67p. Nils No <'OM-73.| 1446/4 PC $5 50 Ml- 
$1.45 

SUPHOKTFD UV US Dept of Commerce • NO.A A 

1.1)222. IMPROVED HODY-WAVb MAGNITUDFS OF 
ALEU IIAN l ARTHOUAKRS 

.4 C. TaRR, U S Dept of Commerce, Natl Ocean Survey. 
RiHkviHe. SUiryUmd 20852 

Uncertainties in routine PDH Mb estimates of Aleutian 
earthquake magnitudes often reflect the effects of station- 
source region biases and station detcctiondhrcshold mag- 
nitudes Examination of magnitude data from .iftersliocks of 
the February 27, 1971) Aleutian I rcnch earthquake indicates 
that magnitudes of small aftershocks were ciMisistently un- 
derestimated. since these events were observed primarily by 
Western L’niteil Slates stations having negative biases. The 
same general pattern is observed elsewhere in the Aleutian 
arc Ouantiialivc cslimales of the station- source region 
biases using over five years of short-period P amplitude data 
confirm these observations Correciion ftir the sialion-.sourcc 
region bias significantly reduces the dispersion of station 
magnitudes about the nican and. in .some coses, .shifts the 
mean by as much as 0.1 magnitude uiiil. 

Pub .May 71: 47p . NTIS No. CGS-746115; l»C $4 50 MF 
SI. 45 

SUPPOR TED BY L'.S Atomic Energy Commission 

1.0223, ALEUTIAN SEISMIC PROGRAM SFISMOLOGI- 

TAl mil 1 I;T1W im-s 


currente in the Aleutian Isliimis. Uccurd nrriva 
amplitudes were .scaled by the Special Project- 
Vegas, Nevaila. i'inal leiluelinn aiul collation of <1 
tivpDCcnicf.s anil derivation of iclatcil parameter 
formed by the .Seismology Investigations Group 
Marylaml. This eoinpilalion is pieliiiiinary and t 
j'eet to later levision on the basis of ciiiieiil reseat 

Pub. Jlin. 72. ‘J.3p.. NTI-S No. (.’(IS-T-Ki- 1 12: PC 

$t)‘)5 

SCPPOlMIil) BY I' S Aloniie ITiergy C'oniinissio 

1.0224, AI.F.UIIAN SI.ISMIC PROGRAM • Sl-.l 
CAL BUl.Lf-TTN. MARCH l‘/71 
UNKN(>W\'. US Dept ot Coiiiinerce. I nviroi 
Laiioratoiies, Riit kviltc. ^t(ll vl<iiid 20852 

Tabulated preliniinaiy data aei|iiiicd duilii}; Maieli 
aci Aleutian nclwoik of .seismic stations aic p 
order to faeiliiale eiiireiit simlies of einduiuake 
in the Aleiilian Islaiuls Laeh table includes info 
dale, station, phase, time oT .iiiival of phase; gro 
ainplitiidc, jieriod of ph.ise; station [iiapnilude; 
distance lt> event; statioii-iii epicenler asiimilli; i 
time residual, and ileseriptive leiiiarks. Six 
presented covering the Aleutian Isltinds tioin 
Islands in Unimak Island on wliicli are phittc 
caTthquakes whicli wutc loealed during the mo 
Aleutian scisniii' Iiclivoik and hy .i wiiild i 
scistiioingieal siaiinns. 

Pub Jail. 72; 71p,, NTIS No. C( i,S.7.l6. 1 1 «: PC 
$ 1 ) 95 , 

SUPPOR'l F.D BY U.S Aloiiiie laieigy Coiiiniissini 

1.11225, .SEISMIC RI S1;AR(TI 

R. Mfl.I.hR. Slone X- Wchstci I njiin <'oip . JP 
MtihuM irs 02 109 

Oescriplioii. lo develop methods lot deterniiiiiiij! 
penies and dynaiiiie lespoiise of soils loulei e.nllu 
tug eiiiulitioiis To investigate soil liipielaelioii 
:ii«l lelale lesulls to deteimining liipielaelioii [ 
reactor sites from hiboratoiy Oiaxiai and olhe: 
develop guideline [irocediires foi i-valu-iliiij; seism 
Ilf soils at potential leiielor sites, io evaluate 
nicllKuis used in all steps of the luoeess of seisiui 
a nuclear pnwei plant and delenntiie nmigins o 
Irihuiable to the Viuioiis iiielliods used. To valid.il 
predictions of .structure, system, and eomponei 
response through testing, wlieie (etisible. To pr 
dartlb for analyiieal inetliods to he usetl io seisiiii 
nuclear power jihintb 

SUPPOR 1 P.I) BY IT.S Alninie l•T 1 CIgy Coinmissiot 

1.0226, SEISMIC GROUND IT ITXT.S IN THE. 
NEW THEORIES OE TEX' 1 ONIC.S AND EiAR 
•MECHANISM 

K. AKI, Mas.s. Inst, iil Technology, .Seliool of Seii 
hriiif'c. MmsadiiiH'll.'. 02119 

The iiUhiuite aim of the proposed reseiircli is to 
inaxinnmi seismic nuuion exiiecied ill a given loej 
tivaliable inforiualion on the phy.sical coiulitions i 
caitlimuike faub ryik thi> ic iiF 


on sutfiicc motion, iind (4) The nicchiinism of stress concen- 
tration before un earlht|uakc occurrence SliitJy in nil of the 
above ntentioned areas will be contimied. 

SUPPOUTKD BY U S Nall. Science I'oiindation 

3.0227, INFLAS'I IC DF.SIGN 01- BUILDING FBAMFS TO 
rHSIST EAKTIIOUAKf-S 

j£. ISIlliLL. Mass Inst. cT I cchiiology. School of Englrieering. 

Cainbriilfic. MasMicliust’ils (12l3y 
The sl'idy described in lliis rcporl wa.s .linictl at better un- 
derstanding the relationship betweetv design strategy and 
damage during strong earthquakes, and at the development 
(if improved design strategies. 

Tins IS the twelfth in a series of reports covering research sup- 
ported hy the National Science roundation under Grants 
GK-27y5.‘i and <ll-2yy.lh. as part of the program for 
Research Applied to National Needs (RANN). 

This study involvc.s the development of a design pnscethire 
which allows eonttol of the inelastic response of a hniltling. 

I he story ductility ratios and iiiterstory displacements arc 
used as a mea.siire of this control, as these parameters .seem 
directly related to |>ossibIe collap.se and overall damage in 
die hiiilding .is the rcsnlt of a severe earlltmiake The build- 
itig is reduceil to a simple s[)ring-niass model Various design 
procethue.s invobing Newm.irk’s irtela.sfic response spectra 
arc usetl to design the stiffness and resistances of the springs. 
A dynuinit antdysis of the design models subjected to artifi- 
cial cunlitiiiake motions is matie to detorinmc the effective- 
ness of (lie ilesigii procedures. Newmark’s inelastic .spectra 
fire also evaluated. A design itrocedure is developed which 
gives control over Ihe iivcr.igc vtilucs of mterstoty displace- 
ment anti (hietility ratio, but ilie desired uniformity of these 
paranieiers is not achieved It is also concluded thiil to limit 
miiximiiiu values of piiraiiicler.s inelastic spectra should be 
made nuire conservative. 

Pull. .Miiy 74; l-lfip.. Seismic Design Decision Analysis Rcporl 
No 12; ()e(il of Civil loigineering, Mass. lost, of rcchnolo- 
gy, Cambridge, Mass. 02l.Ty PC' $.V(K) 

Abstract provided hy I'DAA. 

SUPPflRTlT) fIV U S Niitl. Science f oundaiion 

3.0228, NONI.INb.AU AND COUPl.l'.D SEISMIC l:l*TLCrS 
/A/. ROl^SSl.T. Mass. Inst of T eeliiiology, School of Ifngineer- 

ing, Cdiiifirufuf, .Mtis.\iu/iii.'ieii.\ 02 I.VJ 
Description: ITie purpo.se of this resciirch program is to in- 
vestigate nonlinear soil effects in siiil amplincation of 
earthquake motions and the effects of layering and embed- 
lueiit on soil strueliire interaction effects. This lust effect is 
particularly significant in the oartluitinke dc.sign of nuclear 
reactors, l inite element tec)inic[ucs are being ii-sed to 
represent the .siilrsoil and iJu’ .siriicliirc iintl different bounda- 
ry comlitions to roprtniuec radiation effects arc being com- 
pared. 

SUPPORIT:!) BY U.S. Natl. Science l-'oundntion 

3.0229, SlilSMIC DESIGN DECISION ANALYSIS I'OR 
EASTERN MET ROPOLI TAN AREAS 

R.y. WHITMAN, Miiss. Inst, of Technology. School of En- 
gineering, Cambridge, Afus-Uic/iitseiis 02139 
The overall ohjeclivc of this award is to develop a sysicmotic 
methodology for making decisions concerning the proper 


ing future earthquakes Working within the constraints im- 
posed by reali.siic public and private policy, the award will 
specifically seek; I. To develop reliable data concerning the 
tangible cost.s and benefits of designing for increased seismic 
resistance. 2 To develop probabilistic models for analyzing 
and ctimparing Ibe costs and benefits of various strategies for 
mitigating the consequences of future earthquakes 3. To 
work with engineers, building nfficials and public bodies to 
learn how such data and results can be used as a basis for 
making decisions about seismic tiesign requiremenf.s. 

SUPPORIED BY U S. Natl Science Foundation 

•L0230. METHODOt.OGY AND PILOT APPLICATION 

W.K lI'/l/TAfAN, Mass. Inst of Technology, School of En- 
gineering, Cdnihriilne. Massuchiiseiis 02 1 39 

This is the tenth in a series of reports covering work supported 
hy the National Science Foundation under the program of 
Research Applied to National Needs (RANN), under NSF 
(irunts GK-27y55 iiiul Gl-29936 

A shortened description of the methodology and pilot tipplica- 
tion has already appeared in Report 9 Chapter 4 of this re- 
port, dealing with the treatment of seismic risk, will also be 
released separately as Report 1 1 Chapter 5 is a summary of 
the development of the damage probability matrices: a 
complete description appears in Report X. This report con- 
tains (in cliapicr 6) a complete mathematical formulation of 
the methodology, and also (in Chapter 8) the first reporting 
of the studies using muliiattribute decision theory. 

The arm is to assemble and process the dntti necessary for « ra- 
tional choice of required earthquake design requirements in 
building codes Procedures are developed to quantify ihc risk 
of earthquake shaking, the likelihood of building damage, 
.-md the cost of tncrcasirifi the required earthquake resistance 
of buildings. V.'irious measures of effectiveness are con- 
sidered; cost/bciieni with a dollar cost assigned to life loss; 
acceptable life io.ss and utility functions incorporating both 
dollar and life lo.sscs. As an illustrative, pilot application, the 
mcihoilsilogy is applied to the choice of design requirements 
for multi- story apartment buildings in Boston 

Pub. July 74, 18 Ip , Seismic Design Decision Analyses Report 
No 10. Dept Civil Engineering. Mass Inst of Technology. 
Cambridge. Mass 02139 PC S3. 00. 

Ahstracl Provided by FDAA. 

SUPPORTED BY U..S. Natl Science Foundation 

3.0231, EARTHOUAKE INDUCED TRANSIF.NT PORF 
PRHSSURFS IN HART H DAMS 

y.L STHhfhTLH, Univ. of Michigan, School of Engineering, 
Aim Arlior, Miiliigtiii 48106 

The primary thrust of this activity is to determine the loadings 
on the upstream sloping faces in earth dams due to water 
motion in the reservoir induced by earthquakes, and the 
development of a mathematical model to calculate the 
transient pore pressure due to dynamic loading A unc- 
dimcnsional model will be formulated, that will guide the 
development of two and possibly three dimensional lattice 
work analytic models. Dynamic loadings caused by reservoir 
water sloshing will also be calculated by the same methods, 
starting from displacements or velocitie.s of the solid bounda- 
ries. The dynamic pore pressures will be combined with the 
total stresses through out the upstream slope, and the dis- 
tribution of effective stresses will be calculated. The coupling 
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cnniribulinn *if pnie pu-ssutc lo sUibiUti analyses tif 

cifUi dans 

SUPPORIfiD HY US Nall Science Foundation 

3.0232, VKRIflCATlON OP liMPIRICAl- METHOD OK 
DliTRRMINlN'C RIVERUANK STAIULITV (POTaMOLO- 
C.Y INVESTIGATIONS • SOILS PHASE) 

C C CAL/ZOIAV, U S Atmy. Waterways Cxperinieni Station. 
I’lcksburfi. .lytSO 

Purpose of study/msesligation In determine causes of major 
riserbank failures along tbe lower Mississippi inef and «o »m- 
prose criteria for predicting soil conditions and susceptibility 
lo liquefaciion iype failures 

Approach or plan: Coring logs and gradation data for reaches 
planned for fevciment in ihc Memphis. Vicksburg, and New 
Orleans Districts are .inalyred and potential su.sceplibiliiy to 
liquefaction is predicted Kield sur\cy.s of tiverbank failures 
furnished by the three liistritls are evaluated to determine 
type of failuie (either shear or liquefaction induced flow 
slide 1 . and presious prcdiclions based on empirical criteria 
are vralualed 

progress to liate Annual reports were published on data from 
ui 1^68 Starting with the 1968 data, reports will be 
biennial The first biennial report. Potaniology hivcsiigalioiis 
Report I2-2I, Vefificaliou of Empirical Method for Deter- 
mining Riverbank Stabibly. 1968 and 1969 Data, is heittg 
published. The empirical criteria, modified in 1959. are used 
to classify fine sands into rone A and /one B. based on 
gradation, and to predict potential susceptibility to liquefac- 
tion if the /one A sand thickness is 20 ft or more and Ihc 
ratio of uterburden thickness to /one A sand thickness is 
0 8$ or less. During 1968. (he criteria were expanded to in- 
clude the depth of thalweg for makmg predictions for loca- 
tions in the New' Orleans District Since 1954. a total of 103 
flow failures have been recorded within SOU ft of aniily/cJ 
boring locations, with 91 locations predicted to be suscepti- 
ble and only 12 locations predicted lo be stable However, 
many locations predicted to be unstable have not ex- 
perienced flow failure 

SUPPORTED BY U S Dept of Defense • Atmy 

3.0233, STATE-OF-THE-ART FOR ASSESSING 
EARTHQUAKE HAZARDS IN THE UNITED STATES- RE- 
PORT I 

O-ll’. S'UTTLI, US Army, Waterways Experiment Station. 
\'kkshiitj(, \yissisiipfv 39180 

Abstract: The catlhquake risk problem in the Central United 
States, taken to be approximately the area cast of the Rocky 
Mountains and west of the Appalachians, is discu&sed. The 
seismic history of the area is reviewed and is used lo divide 
the area into various seismic regions A design earthquake, 
defined as the largest earthquake that can be expected to 
occur within an area, is specified for each of the three 
seismic regions. Specification of the design eartltquiike is ac- 
complished by giving ground displacement, particle velocity, 
and acceleration values in hard rock as a function of distance 
from the earthquake, for three particul.nr wave frequcncle.s. 
The results arc presented in graphical and tabular form. A 
brief discussion of the effecls of soif Instability is included. 
The problem is of particular importance In the MissLssIppi 
and other major river valleys of the Central United States. 

Pub. Jan. 73: 59d . NTIS No. AD-7S6 447- PT eu Sfi Ml-' 


FC TO\yNSF.N!). U S. Army, WntcrwnyN l•x| 1 C^ilnu'nl S 
I'ickubur^. Mtssissiim 39180 

To establish criteria cvahiating the litiucfaction siisccptib 
sods vinvlcr cailluiiiukc. bfast. wave uctinii, and 
loadings 

Published case histories of lii|iicfacti»in failiiros would I 
lected. rcvicweil and cvalu.Ucd to vlelcrmiitc coiotoo 
UMS- t c . soil type, loading cciulitions, ami liyilr.uilic c 
icrislics infliiciicing tlie.se failures Based upon Ihcsi 
histories, a laboratory testing program ntili/ing dyiiaiii 
momilonic Itiaxinl icsts. sintple shear or sltakiug tables 
be conducted lo dcMcrminc common treiuls cvmtrilnil 
the liquefaction susceptibility of soils. .Siibscqiiciill 
laboratory ilal.i would be the basis for a cliissincation : 
evaluating the lic|iicfaCliou susceptibility and icinedia: 
siires for preventing li(|iiefactiiiM of soils. 

Supporting agency atliliess iiiformalion. (XT' Walerw.i 
periinent Station, P. O Dox (>31. Vicksbnig. Ml. 3*)lKtl 

SUPPORTED BY U.S Dept, of Defense - Atiuy 

3.02.35, SOME OROlJNl> MOHON AND INIEI 
RELATIONS l-OR THE CT-NTRAl. UNITT-D S I A I liS 

A. NLCIOGI.U. .St. Louis Univer.sily, tirmliintc Seho' 
ixiiiis, Missouri 63 10.3 

Alwtract. Ilcciuise of low absorption of seismic wave em 
the central Uiiilcil Slates ns compared lo ihc wcsleii 
relations between ground moiion .iml iniciisily difl'er i 
two regions This paper prcscnis some uinpirical le 
between niagniiiidc, iniciisily nnd petceplibility tinii n 
plicablc to the central Unitcil Stales. In genet nl, Ibe ai 
perceptibility and of daimigu ore one to iwc* orders } 
for c.'trtbtiuake.s in the central area llinii for u 
eartliquakcs of C(|tiat inagnilmle or of 0 (|iiai niaxlnuii 
intcusUy. 

Pub 1974: 27p.. NTI.S No. COM-74- 1 l)H0<1/4; Rcptinl. 

SUPPORTED BY US. Dept. ■ N.O.A.A 

3.0236. A MICHOI'ARTTIOUAKI' .STUDY OI 
LOWER MLSSISSIPPI VAl.l.llY • ARKANSAS, MI.S.*- 
PI AND T ENNESSEE 

O.tV. /VU7'/T./, St l.tmi.s V'nivcr.sity, (>nidiutle Sclnn 
Louis. .Missailii 63103 

This project is concerned with n study of niicrocartlupi.i 
livity in western Tennessee, eastern Arkansas ;ind lu 
Mississippi. One objective is lo determine if there are 
curthttuiikos along an exlension of (he Ireud of tin 
Madrhl l-'aiill System to 34 ilegrecs N, 91 degree.s \V 
mtcnipl to learn more about the .soiillicrn limit of tlii 
syslem, nnd hopefully U> delimiv il. A second objeetiv 
determine if there is sei-smic activity along the iraiisv 
trending Ouchita Tectonic l•‘ront ami its wcsiward (V 
Mnuniain) and ea.siward (Appahichian Tectonic l-’roi 
tensions. The epicuutral loealions of past fell earth' 
suggest such a trend as being possible, hut of ihciiiseL 
insufficient to establish that this tectonic feature rep 
an active fiuiU zone. 

In addition lo the niicrocarihquuke study, focal mcei 
solutions of cartlu|uakes with Mb greater than 4 (iil» 
in the past five years in the Mississippi Valley seismic i 
will be obtained from the spectra of long-pertml : 
wave,s, with Itodv-wave (lain Si>rvi(io ak a r-nnklTjiinl I 


J.02.1/. M AUiNi I uiJt; Kuu UKKniNv.!: i riiK 

' CRNTRAI. MISSISSIPPI VALLI-:Y LARTHOfAKHS 

(} H' X'Uni.l. St loiiis University. Ciraihiate Sehool. Sf. 

Absir.ivt r.irtliquake inagniliiUes arc estimated for all kiumn 
felt earthquakes in the central Mississippi River valley 
seismic region for the interval 1K33 through 1972. ‘Hie 
resulting ilata set is examined for completeness, so that an 
eslimiiie (if the average number nf eartlK|uakcs per year in <i 
^iven magnitiKle interval can be dctei mined. The resulting 
slain yield a reeunenee equation of the fomi log N equals 
3 69 - (0 K9 pins <tr niinns Oil) Mb. at the MS'.r courulcucc 
limit, where N is the number of e.irthquakes per year occur- 
ring in the magnilnde interval Mb plus or minus 0.2. for .3 3 
less than (u equal to Mb less than or equal to 6..t. Kxtrapola- 
lion of the eiirve by one Mb unit indicates that the retiiro 
peritul for an cartiKiiiake the si/e of the three great Mississip- 
pi V.illcy Ciirllitiiiakes of Ikl I and 1812 is about .‘'0(1 ye.its. 

Pul). 1974: .18p., K I IS No ('O.M-74 108 14/.V PC S5 <10 MP 
SI.4S 

SUPPOR I l-n IIY U S. Hepi of Commerce • N O A A. 

3.o2.ifi. run Ri'i.AiiON nr-iwi-i-N l•l•:l;r ari-.a and 

M ACINI rUDf- l-OR CI-INTRAI UNn i-f) SI'A'If-S 
rAHIIIOL’AKPS 

O.ll' \'Uni.l. St. louts U'nivcisity. (•r.uliiale Scliool. .V/. 
i.ouo. Miffiiitri 63 |(l,3 

Abstraci In general, there is .i nearly (luique relation between 
m.igniludc and felt area of ceutMl Uniletl States eartlK|uakcs 
To develop a qii.mtitalive relation. 22 recent e.iillu|iiakes 
ViCrc bliidied. and an empirical equation was derived The 
v(|uation can be used to estimate tlie magnitude «>f 
ear(li(|iiakes for which (here titc intensity m.ips but no iustru- 
nicnOiI data. I roni (he cituatum one can determine that the 
Until of perce|ililiili(y coiiesponds to a sustained, hard rock. 
(OrtiCiil- coniponeni particle vcKteity of about 22 inicion/sec. 

Piih, l•t•h 74; I5p.. NTT.S No C<)M-74. 10808/5 Reprint 

S(;i’P0U'( r-n nv us. nep» of Commerce • no a a 

.3.02.39, IRAVi:i.. |IMi: I Alll.l-S I'OR l-.AR ril(>CAKrS I.N 
rill- CI'.NTRAI. UNI I l-.l) .STA TI-S 

(?.W sun LI. Sl. I.ouis U'nivci.sily. .School i»f Huginccriiig. .Vr 
/.furn, Xtisuiiiii 6.31(1.3 

Abstract: I'ravcl-liine tables for carlliquakes occurring in the 
central United States and recorded lu central and eastern 
North America .irc presented for distances from 0 u» lOOO 
km The tables .ire given for focal tleplhs of 0.5. 15, 25 and 
35 Km. 

Pul). Mar 70: 13p,. NT IS No AD-706 427, 

SUPI’ORTTD MY U .S. Dept of Defense - Air Force 

.3.0240, RliSr-ARCII IN UAR'I'H STRAINS AND l-OCAl, 
.MFX'MANISM.S • MISSOURI 

IP. STAVDF.R. St I.ouis University. School of Arts. Sl. /.oui.r. 
Mi.%S'Uiri 6.3 10.3 

A strain observatory lias been installed near Flat River, Mi.ssou- 
ri, abcml 70 miles South of Saint I.ouis. Operation has pet- 
fcctcJ tinder previous grants and has been recording high 
(jualily earth lidal and earth strain data since November 
1969. Near sialioii micro-earthquake activity is being ob- 
served at the rate of tiboiii two shocks per day. Secular strain 
is predominantly tin I-.W compression, accurouluting al a rate 
,as great as 10-6 per year. 


inici-contineni .sue, to .siuiiy me nneKi-earinHu 
relation to local seismicity . and to continue sys' 
of focal mcchunisins in regitnis of significanc 
spreading. 

SUPPORTED MY U S Nail Science romuialio 

.3.0241, Sl-ISMIC S I UDIES - SOUTH CHNT P 
EAUTHOUAKR OF NOVEMMER 9. 1968 

H. S'l'Al'Df'K. Sl. I.OUIS University. School of I: 
iuiiiis, 6,310.3 

Abstract: T'lie largest carilKiuakc to occur In the 
sjppj seismic region this ceniury look place ii 
Illinois on November 9. 1968. The hypocen 
time basetl on observations from twelve re] 
varying iti cpicenlral dLstanec from 171 lo 
.37 9.5N. S8 4KW, h equals 25 km, 0 equals ( I 
.sec) plus Of riiiims 0 2 sec) Iravcl limes ol 
distant less than 2600 km indicate regional ma 
corresponding to rays botioining at depths do' 
Ileyond this iioint travel times show a much : 
dencc. if any. on region. For stations in the 
.Slale.s P limes may be fitted by two straight 
wliich inler.sL'ct al about 600 km The firs 
respond.s lo Pn. the second to rays refracted 
at depth 97 krn with a velocity below it of S. 
larger disljinecs (48 - 11)1) degrees) there are m 
pendent rcsirluals with respect lo the Herrin T 
aboiil 0 25 (lereeiit SliC4 iiuliciiling a sour 
fcction with respect lo these tables. 

Piibl Dee 69: |4p.. NTTS No. AD-71 I 260, 
SUPPOR rr-:n my U.S. Dept of Defense - Air I 

.3.1)242, MI-RAMFC PARK l.AKH, UPPER 

rivf:r masin. meramec river, mis.sdu 

UNKS'OWN. IJ.S. Army, E.nginecr Dislriel, .ST. i 
63 I 20 

Abstract. An appendix lo the environnionlal im 
draft for Mefatnce Park l.uke on tile Mctiim 
sourl, contains informtnion on area flooding 
water w'clis. soils, flora and fauiiii inxotumiy, 
wilillire, iiiid aquaeulUiie. 

Pub. Apr. 7.3: 14dp.. NT IS No. i;iS-MO-7.3- 
$9,25. 

SUPPORTT-D MY U.S. Deid of Defense • Arm 

.3.024.3, TTIF. l-FFIT T OF GEOl.OGIC SIR 

the: occurrence: of i resii grouni 

PO.ST-Ol.lGOCENE DEPOSITS OE T HE CU 
IM.AIN 

/’ // JONLS, U.S. Depl of the Interior. Gcolog 
, Xfi.wmri 

Very large rates of fluid withdrawal from Gulf 
and petroleum reservoirs (more tluin 2 billior 
water, many millions of GPD of sally water, 
barrels per day of petroleum, anti enormous vi 
rnl gas) have resulted in widespread large-seal 
a(|ujfer water salinity changes, land siibsidenct 
tiorr of fault /ones. liffeels of oil-field and i 
water di.sposal Ihrougli injection wells arc uii 
healed, overpressiired. low-sabnity water in r 
.systems freshening progressively with dci)|h 
feel is ati untapped re.source reeding intensive 

To identify, describe, analyse and iiUcrprct the i 
features of Dost-Olieoeenc deposits of the gu 


fcl.ilioti of salinii) .mil a»mp<isition of aquifer waUrs and the 
gcDihernial regime to the sedimcM facies distribution and 
gcolofiit slruciurc 

Sifutiura! .md sediment facies distribution maps will be made 
using d.ii.1 prosided h> oil companies, supponed by geophysi- 
L.il log cross section .Saliiiii) and coniptM.ilion of aquifer 
u.ilers will he mapped using chemical analyses of prrHluccd 
w.iters and electne log derived salinity data Isogeolhermal 
maps will he based upon hottom-hole temperature data 
recorded on geophysical log headings Computer processing 
of Salinity, temperature, and sediment facies data will speed 
map prepar.nion and the analysis and interpretation of the 
hydrology of the deposits. 

Data eollection, from (>il company records, is still the major ef- 
fort Compilation, analysis, and mapping of forniation-svatei 
salmiiy .tnd lemper.nture. and computer processing of dal.i 
have resulted in dcselopment of new concepl.s on deep sedi- 
nivnl.iry hasin hytlrology These, together with the basic data 
going into computer storage, greatly improve out capability 
to .ippraisc saline ground water resources, subsurface cn- 
Mfonment-- for w.isie storage, and geolheTni.il resources 

Coiuinuation of data collection, completion of detailed study 
-ind iniorptelatiw rcporl on the lower Rio Orande cmb.-iy- 
ment ( Text Ahiidged) 

Sl'f'PORTtD IlY l.'S Dept of Interior - Geological Survey 

3.0244. PRf-Diril-D SAN FtR.NANDO EARIHOUAKH 
SRIXIRA- OLKNUALfi ARF.A 

JH ML'KI’H)'. hnvifonmenial Res Corporation, his I't-gos. 

An analysis of selected aftershocks of the .San Fernando 
earthquake recorded at damage sites in the city of Oicndalu. 
California indieates that vigwificatu variability in the ground 
motion spectra occurs within this rather sm.ill geographical 
.uca This suri.ihiliiy is quantified and used to estimate the 
main shock ground motion speeiia at a number of sites of in- 
terest which did not record the main shock. 

Pub Aug 71- 34p. NTIS No NVO- 1 16.VTM.30: PC S.3.00 
MF SU.9.1 

SUPPORl l-.D HY No Formal .Support Reported 

J.024S, .StlSMICITY OF THE SOUTHERN NEVADA RE- 
GION. DFCF.MUFR 22. 1971 TO JLT.Y I. 1972 

A' C. UaVF.K. U S Dept of Commcicc, Earth Sciences l.alxira- 
lory. Liis IVgor, iW’vailo 891 14 

A cooperative network of iwcniy-threc seismic velocity stations 
is operated in the southern Nevada area, the sinlions arc 
monitored by the NOAA/ESI Nevada Special Projects Party 
located in l.as V'egas. Ncvad.-i Data from the stations arc 
analyzed and programmed through the Computer Science,s 
Corporation CDC 6400 Computer, also located in l.as Vegas. 
The most significant .md active seismic aeilivy wa.s the Silent 
Canyon Sequence (areas 19 and 20) on the Nevada Test 
Site A map showing the principal earthquake and af- 
lershock.s is given and discussed This is tlie initial seismic 
bulletin in which the entire data analysis (including the com- 
puter programming) has been accomplisbed in Las Vegas by 
the Nevada Speci.il Projects Party. 'I he output is listed in the 
Hypoceiucr Summary. The listing is the result of data scaled 
only from the local network and solutions determined by a 
local epiccnier program. A total of 296 epicenters is listed. 

Pub. Jul. 12: 27p.. N I IS No NVQ- 746-3; PC 53.00 MF SO.95. 
SUPPORIED HY U S Atomic Energy Commission 


SC HAYt.R. US. Uept. OI tomniciLC, r.ai m 
lory. Lus AVvoi/r/ 891 14 

A cooperative network of twenty -seisnhe statiems 
the soiilhcrn Nevada area, the slalioiis .ire icc 
NOAA ESL .Special Projects Parly located ii 
Nevada. Data from llie siation.s aic aiiaiy/v:tl I' 
Projects Parly staff, .seismic data for the period 
Dcccmlicr 22. I97I were proces.seil by a C D 
puler. The output is listeil in the Hypoeenter -S 
listing includes sohilioiis delertnincd by a local 
c.ition program and also ^ollllions obtained I'y 
F.artliqiiakc Information Center (NITC). Mo 
epicenters arc listed. About 2.M) of the.se e 
located within 20(1 km from Station CPX, whii 
mutely -at the center of the iietvvoik. Iwvi eat 
several of their aftershocks were lelt in soiilheii 
ing 1971. Map.s showing the c)ncentcis 
carthquake.s anil their ufter.shocks arc given in I 
dim) 

Pub. May 72; 4 Ip . N MS No. NVO-746- 1 M-.l: I 
$0.95 

SUPPOR'l RD HY U.S Atoiuie rnergy Commissi 

.3.0247, Al.I'.U'IIAN SRI.SMIC PUOCRAM 11^ 
SUMMARY. 0CI()HE;R 1972-APkli. 197.1 
VNKSOSYS. U.S Dept, of Ihc Ijiterior. Ocoln 
l/is I'rgrJ.s, Ncvtula 

Preliminary data >ic(|uireil from an Alciiiiaii tieiwi 
grapli stations arc prcsenicil. Ihese conipniation 
nary ami ituiy be revi.scd on titc biisi.s of curt 
lire Aleiiiian hy()oceiiter .sunirnmy is n I: 
carth(|iiakes lociilcti will) a nuivvork of sei.sinog 
opciatevl by Uie HtancU of Seismic I'.ngitic 
vveslern Aleutian l.slands. I'hu summary lisl.s tli 
gcogtaphie coordiniiles, and dejnlt of each event 

Pub .lun, 73: .54i>.. NTI.S No NV0.746.|3: V 
$1 45. 

SUI*l*ORIl;D DY U.S. Aloniic I'licigy Coititnissi 

.3.0248, DII.ATANCY AND PRIiMONI K)H 
MONS OF P. S I'RAVIU, l IMliS 

/ A7. OURTA, Llniv. of Nevailii. School of Mines. > 
89507 

Abstract; Nlir's (1972) cxplaniilion of the observe 
ry decrease in the travel time ratio of shear i 
sional waves v(P)v(.S), in lerins of diliUancy is 
considering the anisotropic cliaracleristies of dil 
the focal region. Tlie cx[)cctcd change in v(I 
lluenced by the orientation and type of geologic 
as the geometry of source iind ohscrvalion [loin 
wave w-ill ill general split iiuo two components t 
.somewhat dilTercnt velocities 

Pub. Jan. 73; 7p . NTIS No. AD-77.‘i 9(0/2; Ueprii 

SUPPORTED BY U.S. Dept, of Defense - Air l-i 

3.0249, SPHCI RAL CHARACTFUI.S I ICS At 
DROP FOR MlCUOIiAKIHOUAKFS NI-AR 
PEAK, NKVADA 

A. RYaLL, Univ. of Nevada. School of Mines, ) 
89507 

AbstracI: Frequency and amplitude characteristics 
for miciocarihquakcs recorded on a local nctv 
cal-componeiu .scismograplis in the I'liirview 1 


MAJOR DISASTRR TYPES 


ccniral Nevada Maximum iracc ampliutile of the evenLi 
iJccrcased with focal disitiincc approximalely as R to the 
minus I 9 power Site amplintalion. by a factor of 2. was ob- 
served for the only station not located on rock. Comparison 
of observed spectra for these events with theoretical spectra 
given by Brune indicates stress drops ranging from 40 to 600 
millibars Calculated source dimensions and seismic moments 
for nucroearlh<|uakcs in this area are in agrccmetil with 
results of earlier studies. Whett location of the events is con- 
sidered, (he variation in stress drop appears to be related to 
differences in the faulting mechanisms 

Pub Sep. 71; 10 . N TIS No AD-738 392: Reprint. 

SUPPOR I HD BY U S Dept of Defense - Air l-orce 

3.0250, EARTflOUAKH DISTRUiUllON AND 

MECHANISM 01- l AULTING IN THb RAINBOW WODN- 
TAINDIXIE VAl.I.RY I-AIRVIEW PEAK AREA. CEN- 
TRAL NEVADA 

H. RyAU.. Univ. of Nevada, School of Mines, Urno. Nevada 
89507 

Abstract: The distribution of microcurth<|iiakcs in wcst-ccotral 
Nevada correlates well with fault-plane .solutions for this urea 
atit) defines a zig/ag series of crustal fractures that vary in 
length from a few to several tens of kilometers. The main 
Fairview fault strikes northwest, and motion on this fault is 
righl-liitcral ohlitiue slip. In other parts of the active zone 
northeast-striking faults have nminly dip-slip motion, l-'ocal 
ineehiinisitis ate generally euiisislcnl with an inicrprciniioii of 
simple likick fiiulting, faults of different orientation having 
the same slip direction I'or the Rainbow Mountain and i'air- 
view Peak areas, crustal blocks to the cast of the fracture 
zone move down and southeast with respect to blocks on the 
west .side. Faulting in lliis region appears to be related to re- 
gional extension, acting in the direction K60W-S60E 

Huh. Juii 71: 9.. NTIS No Al)-738 393: Rcpiinl. 

SUPPORTED BY U S. Dcpi of Defense - Air Force 

3.0251, PROBAnil.lTY OF FATIGUE FAILURH UNDFK 
l-AKTHOUAKF LOAD.S 

J. TANG. Univ. of New Mexico, Bureau of Engineering 
Research, ytlbiuiiiert/ne. New .Mexia/ 87106 

Abstract: Whenever a structure is .subjected to strong-motion 
earthquake excitation, certain parts of the structure may un- 
dergo plastic deformations whieli indicate structural damage 
It has also been known tlial the damage due to repeated ap- 
plications of plastic deformation i.s cumulative and could 
cause low-cycle fatique f.tilurcs. It is po.ssible fur ti slriicturo 
to experience low-cycle Ciititiue fiiilure under seismic loads 
Studies have been made to dctcrnitne the responses of struc- 
tures subjected to carlhquake excitation. 

Pub. Aug 71; 66P , N FIS No. PIJ-2U2 5.53 PC $3.00 MF SO 95 

SUPPORTED BY U.S. Null. Science roiiiulalion 

3.0252. A SIAIIS'IICAL STUDY OF SOME DESIGN 
CONCEPTS IN EARTHOUAKE ENGINEERING 

P.H. ii'iR.’iClflNC. Univ. of New Mexico. Bureau of Engineer- 
ing Research, Alhiuiueriiiie, New i\fexico 87106 

Abstract: The results of a study of techniques for improving the 
snfciy of .seismic structures arc presented. In particular, the 


tion absorber attached to the roof, and a vibrai 
placed between the ground and the foundation 
turns of devices listed were al.so investigated. On 
.siniclural safety, these modified systems are rai 
order of their efficiency as follows: isolator, isolati 
absorber-damper, absorber, the damper. 

Pub May 70; I86P., NTJS No. 013-192 693: HC 
SO 650 

SLiPFORTHD BY U.S. Nsitl. Science l•■oundation 
3.025.3. ADAPTIVE STRUCTURAL SYS'i FMS 
J.T YAO. Univ. of New Mexico. Bureau of 
Research. Alhiu/uerque, New Mcmco 87106 
Abstract: An ’adaptive' striictiinil system is defined 
tural sy.stem, the behavior of which varies autoi 
acctirdanec vvilPi luipredict.ihlc variations in the li 
dilions and tliereby prodiiccrl desirable response 
possible loading condilions considcreil. A practic 
of an adaptive structural frame is suggested. Moi 
tain research [iroblcnis related to the application 
cept of adaptive structural systems are examined. 
Pub. Jun 6H: 29p.. NflS No. PU- 194 0|4; HC S3.U0 
SUPPOR'I ED BY U.S. Nall, Science Foundation 

.3.0254. SEISMIC’ DESIGN OF BUILDING SIRU( 
J.T. YAO. Univ. of Nesv Mexico, Crailuatc .5 
luKini’niiiv, New Mexici) 87106 
Abstract. I'hc purpose of tills project was lo t'ormuh 
imprttvcmcnis in the design codes concerning liui 
turcH which are subjected in uarih(|uakc loads. I 
suggestions were made concerning ways to incoi 
concepts and methods of discrete mechanics, stall 
ysi.t, as well as earthquake lieliavior of concrete 
stniolures inlo the seismic ilesign code. Avuilabli 
on existing design codes is .summarized here 
pi)ilo.sop)iie.s and nictlioilolngies in eariliquake i 
were also studied. 

Pul). Jill. 72: I5.lp,. NTIS No. AD-751 178: PC 
$0 95 

SUPPOH run by U.S Dept, of Defense • Army 

.3.0255, DYNAMIC BEHAVIOR OF' BILINHAF 
TUUAL SYSIT-MS 

H Y YfC/l, Univ. of New Mexico. Bureau of I 
Research, All/iutticiqiie, New \fe.Kiio 87106 
Absiiact; fhe re.sponses of .siiigle-degrcc-of-frecdoii 
and bilinear .systems lo carllKiuake excitations arc 
using a CSMP (Continuous System Modeling 
riiose results show that the hilincur system is moi 
in resisting earthquake loads than correspom 
systems. Moreover, a type of iw-o-degrec-of-freed 
was studied in a similar numiicr and the results 
that it can be more advatUagemis to use the bilinea 
Pub. Jill 68: 28p , N flS No. Pn-198 372: PC $3.00 h 
SUPPORTED BY U.S. Nad. Science Founilation 

.3.0256, COMPILATION OF BRI'ITLE SIR 
WITHIN NEW YORK STATE 
Y.iY. ISACHSEN, State Dept, of Eilucaliun, Albany, 




Cutfcnt plans and/ur progress lliis project should be 
complclcd during the eourbC of 1974. incorporating nmch 
new linear daia from ERTS- 1 imugeiy 

SUPPORTED BY No Formal Support Reported 

3.02S7. t.ARGL SCALE INTEGRATION IN URBAN 
PLANNING WITH APPLICATIONS TO TALI. BUILDING 
PLANNING IN REGIONS SUBJECTED TO NATURAL 
HAZARDS 

HG JO^'t:S. Cornell University, School of Aichitceture. 
Itliaiii, .Men- York 14850 

This study svtl! aWemin to make slrulcs in the improvement of 
methodology for the spatial planning of regions wliich arc 
subjected to periodic disasters resulting m extensive rccon- 
stTuclion or construction of the region l•.xperiente lias shown 
that the construction following a natural disaster often in- 
cludes new high-rise slriiciurcs. Of interest is development of 
methodology which will be of use in establishing the coii- 
sequenees of including high-rise .siriiclntes in the plan for the 
development of a region in the reconstnictioii .mil next 
period following a disaster I he inclhoti to be iiscrl involve.s 
the u.se of time series data allowing the recording of the trace 
of the development path and w ill allow the connwiMvn of the 
socio economic structure witli selected comparable regions. 
Mid-range development objectives will he dcvclopcrl that 
seem appropriate ami tcali^aWc in terms of the prcvions pace 
of development and levels achieved in comparable nearby re- 
gions. The methodology will be tested using data derived 
from the Ranjit Luka region of Bosnia. Yugoslavia, wliicli was 
dcviisiaicd by an earthquake in 

SUPPORTED BY U.S. Natl. Science Foundalion 

3.02S«. MICROSEISMICITY AND TECTONICS OF Till- 
NFVADA SEISMIC /ONE 

t'.J CiUMPLfi. Columbia University. LamntU Dolicrly (icolog 
Observ., I'lilt.uiilfS, York l()‘J64 

Abstract. Microsvismicily, composite focal-niecliutiisui .solii- 
lions, and picviously-pnhlished focal parameter data are used 
to detcrniine the current leclonic activity of the proininvni 
?one of .seismicity in western Nevada and caslcni Californt.i. 
termed the Nevada Seismic '/one Ihe luicroseismiciiy stiU- 
stanti.'illy agree.s with the historic seismicity and delineates a 
narrow, major zone of activity iliai extends from Owens Val- 
ley, Calirocnia, lunth^pust Dixie Valley. Nevarlu. Focul 
parameters indicate that a regional pattern of NW-.SF icnsioii 
exists for (he western Basin and Range and is now producing 
crustal cxien.sion within the Nevada Seismic Zone. 

Pb. Nov. 71: 26p., N'l'IS No. AD- 7.17 .57fi: Ifejirint. 

SUPPORTED BY U.S. Dept, of Defense - Air Forte 

3.0259. MEASUREMF.NTS FOR FAULT SLIP ON IHli 
DENALI, FAIRWEATHPR, AND CASTLE MOUNTAIN 
FAULTS, ALASKA 

R. Rage. Columbia University, Larnonl Doherty Geolog Oh- 
serv.. Palisades, New York 10964 

Abstract: Geodetic networks with vlimcnsions on the order of 
40 meters to 2 km were established iicf 0 .ss the Denali, Fair- 
weather, and Castle Mountain faults to nionsiirc .slip by re- 
peated annual triangulation. Within the resolution of the 
data, slip was not observed on any of the faults; speciriciilly. 
horizontal and vertical .slip, if not zero, was less iluiii 3 mm 
on the Denali and FairweatUce faiilu for U}67-l9h'J and 
19681969, respectively, and less than 5 mm on the Castle 
Mountain fault for 19661969 The Denali atui Fairwcalhcr 


Pun. bep /r. I I]).. i''ii.i I 
SUPI*0RTF:D by u s Uept <>1 Commeice - NO A. A. 


3.0260, l-XPldUMFM AI. AND nilOUMUAl. SU'DY 
OF tiu; Dll.AI ANC3' DIM USION MODI. I I«1H 

FARIHQUAKi; FRF.DIC'HON 

C.H. SC/IOiy. folmnhiii Dnivcislly. I aiiiotil Dolicity (Ici’l.ig 
Olrserv.. /’iih-vjidi'.'. Nen Voik ltl*R’4 


(his is ail extensive cxpciiincntal and tlicoielii'.il piopt.in 

directed at the goal of ilcvclopiiig .i fiiodfl M 

dilataiicy and Buid Bow iin the iMedictwm of e.iuluiiiakes 
Ihc work will involve laboratoiy siiidies ol diliit.incy at pivs 
sure and tciiij’ci.ilure coiuliljojis appropi iate ii» the iiPl'ci 
part of (lie earili'.s crii-st, citipliasi/ing dilnih d me.isiiu nunt' 
of vp ami vs. strains, slicsscs, poic ptcssinc. and tiL'iiiii .il'ili- 
ty. C'oiiibiiieil with the lahornloiy woik will he tiicofilK.il 
studies directed lowiiril deviloping a iiiiiinlitntivc ilrcoiviu.d 
model of dilataiicy and flniil How to ntili/e the expel ninul.il 
iChlills and to extend it to e.ii tliqinike piediclioii. I his work 
will he iiilcifiiced with oihei vvoik being done at I niuont 
IXdierty on obscivaiional slinlics ol diliii.nicy |»(ioi in 
carlluiiiakcs, -such ns at Bhie Moimi.iin I .ikc. New N oik 


Five main plta-sc.s of work arc i»ioposi:d: (1)1 uboiiiloiy vcnli 
calHin of the dilatnncy-lhiiil Ih'w inoilel loi iMiihi|ii.ike pic 
diction. (2) Basic rc.scuich into dihil.nicy and. in pniiiniln. 
the inohlcnis inhcrciil in the I’lesi'iil loi iinilalion of Bn- 
model, (.') Dcvelopmciil of a ihcoiclical iiiodcl, (4) I .ilsu.i 
loiy mcasuiciiiciits of the I'liianu'lcis .iiiil piovesst’s iicievsi 
ry for tiunnlilalivc ap|ilicii(iiin of the model iind (5) Applua 
lion of the above icsiilts to ohsci vatioiiid dntii lot ciirTlniiiidi' 
picdiclion as such data hccoiiic .iv.iilahh' 


.SUPPORIF.D BY U.S. Null Sciimcc 1 oiiiiilalton 

.3.0261. SF.I.SMDI (HiV ANDdIDIIAI lltlONUS A 
SlUDY OF SMSMICIIY (iAl'S AND INIRAI’IAIl 
l-ARIIIOUAKFS 

I.H SYKI-'S. Cohitiihta Univcisity, I aiiioni Dolu-ity (ii'olog 
Ohsciv., l*«diMi</e.v, Nfw York Ht'Itvl 


flic liy|H*tlicsis rd global Icctonics in Ihc next lew yciiis vmII 
have an iinpottinil impact on sliidics of r.ii llnin.ikt- |iiedl« 
lion and of iiilin- jihile icclonics A luiccinl jirogi.iin id 
rcscaicli diicctcd loward ini'icnxi'd lumliiiiH'iital iiinici siand 
ing of short-ierin inlcraclions of litliosjilu'i ic pl.iies .mil <>l 
evidence from inir-a-plalc icclonics th.il lu-.iis upon t)u' >lnv 
ing mcchmii.Mii of pintc Icclonics will be i iuiducicd 1 his m 
creaseil iindcrsintuling will he songlil by studies ol seisiiiiciii 
gaps. regiilulhicH in the accmnnhitlon .md icleusc id' seisinu 
energy along ni.itor plate boimdaTics. changes in seismic .k 
livily hcfoic large cm lh(|tiiikcs, iiilia ]diilc c,ii(lu|niikcs. ainl 
patterns of stress dislribidiun williin id.dcs as inleiicd tr.an 
rocid iiiechaiiisins and in situ slicss inciisnieincnls It is .dva 
planned to study lliu precise dislfilndion of laip.e cailEupi.iki s 
uihI their aftershocks in lime ami space along svvelal of the 
major oceanic Iransforin fmills .Since these oce.uiie Itnclnrt 
/ones lire relatively simple aiitl slniight. they olfer one of tin- 
Itest uppOittmUics to Bml regnlatiiies in stress piop.rg.nioa 
iilong |ilti(c honiuliiries. Ihis work iimy piovide insights fot 
e.stimaliiig scisnitc risk fm areas like Califoinia where ihc 
(uetonie pattern is also of the li.insfoiin-faoll type 
SUPPORTED BY U.S. Natl. Science Foinidalion 

.3.0262, A COMPIU:ill:N.SIVi; SlUDV OF ini' 
SHLSMOrr-CIONK'.S Ol 'IllF. AI.F.UIIAN ARf • Al ASKA 
l.M. SYKl.S, Colunibia University, I aniont Doheily (icoltig 


MAJOR DISASTER TYPHS 


3.0267, 


(sliifid Arc and to evaluate the earthdiiakc risk in that region. 
The tectonics of the Aleutian arc is iiive.>itigatcd within the 
framework of recent advances in plate tecionics. Research on 
seismology is emphasized, hut information from geology, 
geodesy, volcanology, geociiemistry and inaiine geology is 
also considered I'ocal mccli.inism .solutions of earthquakes 
provide information on the pattern of tectonic stresses iind 
relative motion of tectonic blocks The spatial disiributinn of 
earthquakes outline the plate honndaries ami the deep 
earthquakes indicate that the Pacific plate is being uii- 
derthru.sl heneaih the Bering Sea • Alaska plate to :i depth of 
at most 250 km Travel limes of seismic hotly waves and 
dispersion of surface waves show strongly anomalous upper 
mantle velocities .issociateil with the island arc strncUire. The 
study of the historic and recent seismic record allows us to 
identify zones of high seismic risk for fimire large and 
destructive carlliquakes Two telemetered seismic networks 
are operated. .Seismic inforniation from these notwtnks are 
analyzed to evaluate the possihilitics for earthquake predic- 
tion in zones of high seismic risk. This study has important 
implications for uiulcrstaiuling risks from volcanoes and 
seismic sea waves (tsunamis). 

Results: Operation of 1 seismic stations and 2 telcnieicred 
seismic array.s in the Aleutians and Alaska Peninsula Idciiun- 
calinn of four /ones with high risk for future major 
earthquakes, one of which has proved to be corrcclly pre- 
dicted Ouantilalivc determination of anomalous seismic* 
wave vuloeilics in the upper miuiilc associated with typical 
islitnil arc structures such as the dowrigoing slab of Pacific 
lithosphere and the Island Arc Uulge Installation of .t strong- 
mntinn seismic acceleronielurs. (ieodeltc ilry-till sites and cx- 
pcritpcitlii] installation of lillscopes nionilor loiig-lerm tec- 
tonic dcTorniution of the earth's cru.si. 

SUPPORTED BY Atomic lincrgy (aunniission 

3.026.3, TRCIONIC SIRl-SS IN IHI- PASTliRN U.S BY 
SEISMIC METHODS 

M. BT5.V, Columbia U'tiiversily, I anuiiit Doherty Gcolog <)h- 
serv., M « York 1 liqb-l ( N-OH-OOIH- (22X9) 

Detailed study of the focal mecli.mi.sm aiul sonite parameters 
of specific earthquakes and their aflersliock sequence for the 
piirpn.se of delerrniiiirig in-siiii stress fry scisiiiic means. Pri- 
mary emphasis will be idaced on dclcnniiiing sircs.s maps for 
the Eustern U.S But as far as possible, a .slrcs.s map will be 
developed for the entire U S. by integrating e.ifly results for 
the Western U.S- .Stress ealeulations will be compared with 
in*situ stress niciisurenients at Denver Arsenal and Rimgcly 
Oil rieid. 

Using sei.sniological rl.ila from exi.stiiig stations, the seismic mo- 
ment, total rccorrlctl energy, and tlic corner frequency will 
be mca.sured. These paraniclers will be used to calculate csli* 
mutes of source ilimeusions, amount of fault slip, stress drop, 
and a lower hound on the total stress in the source region. 

Supporting agency address infoniiation: Defense Advanced 
Research Projects Agency, Arlington, Va 222W 

SUPPORTED BY U.S Dept, of Defense - D.A.R.P.A. 

3,0264. AGE, GEOMI-TRY, AND STRLS.S PJEI.DS OF 
FOUR MAJOR FAULTS 01 THl- CAI IFORNIA TRANS- 
VERSE RANGES BY I^VAl-UAI ION OF WELL DATA 

R.S. YKATS, Ohio University. School of Arts. Al/tens, Ohio 


principally on subsurface well data obtained in the search 
for, and the production of oil and gas I'he region underwent 
virtually continiiuiis sedimentation during and following the 
impCMUUon of the uotlU-ssiulh comprcssional stress field that 
dominates it today Over I.OOO well lugs are being used in 
the study, proviiliiig the opportunity for three-dimensional 
analysis unique in the I ransvcrse Rangc.s, other itiformation 
concerning anonralous fluid pressures, uonplanar oil-water in- 
terfaces. and geothcrnial gradienls are til.so being used 'I'hc 
first year of the sUidy concentrated on the Oak Ridge high- 
angle-reverse faull. 

The investigation will be extended to tire Red Mountain. San 
f.'ayclano. and Santa Siisana faults and the tectonically over- 
pressured Ventura Avenue anticline After cross-.sectious and 
contour nmps are con-structcil fur these individual .structures, 
regional stress trajectory cross sections and maps showing 
displacement vectors and strain rale changes parallel to strike 
will he coustnicled using computer analysis and disiilny, this 
is expected to shed liglit on fundamental problems of the 
incclnuiics tsf thrust faulting in a seismically active region. 

SUPPORTED BY U S. Nntl. Science Foundalion 

3.0265, SURVEY RKPORT ON STRUCIURAI. DESIGN 
OE PIPINO SYSTEMS AND COMPONENTS 

/..C KODAPAUem, Bilttelle Mcmori.il Institute, Cotunihui, 
Oh io 43201 

A snniitiary of design practice.s, service experience, and 
research witrk on the structural dc.stgn of piping coinponunts 
and systems is presented to provide a biickground and 
rlircction f<>r future wurk. I'lie aiuily.sis is lesiricled to sinic- 
lural design aspects of metal piping systems. Tlic informaiion 
is presented in cliaplcrs on factors involved in strucliiral 
design, anniyticiil methods, failures, .siandiinls, straiglit pipe 
welds, cufved pipes and miters, connecliiiiis, rerliicors, vaivc.s 
ami pumps, supporting elements. Iliernial stresses, tind 
dynamic clfccts 

Pub. Dee. 70: .Iblp,, NILS No. TID-2555.3; PC SfiOO MF 
$0.*>5- 
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.3.0266, SEISMICITY INVES I IGA I IONS IN rHE 
CA.SCADn MOUNTAINS AND VICINMY. OREGON, I 
MAY 1969 - 30 APRIL 1970 

H.H HLANK, Unlv, of Oregon, Sciioot of l.iheral Arts, 

Oregon 97401 

A study is reported of seismicity in tiie Cascade Mountains and 
vicinity, Oregon, a Cctm/i>ie volcnnie region of diverse -striic- 
lural and litiiologic aspcels whicli offers an array of icrrestial 
analogs to Umar and planeliiry volcanic terrains. Specific oh- 
jcclives of the program inehidcd I ) installation and operation 
of a seismic .station at tlic suitable site on Pine Mountain in 
coiilriil Oregon; 2) design and fabrication of an ultra portable 
seismic system for the detection of microcarthquiike.s: 3} 
dclermination of absolute niul relative seismicities of major 
Cuscmie.s volcanoes by nicans of reconnaissance 
tnicroearlhqtiiikc surveys and 4) comparison of seismicity 
levels in the High Cascades with seismicity levels in adjaecnl 
volcanic provinces. 

Pub- Jul 70 32p . NTIS No. N70-32y70: HC $3 00 ME $0 65 
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Ahslract. f'rescnls inforniaiioii im ihc geology of the ptoiect 
area Cjucs infnriii.ilion on rciervttir slope MabtUlSr. ^eisinici- 
IV. .ind possible effeets of cartliquakes on the reseivr>ir. 

Pub Oet 72 12p,NllSNi> MS-()R72-4f»f>6-VS PC S3 (K) 
Mb $U 'J5. 
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3.026«, SLISMIC HAZARD RWilONAl.lZA ilON AND 
PKOBAHILITY ok IUIURK KARIHOUAKtS IN THE 
UNII HD S I ATH.S 

U.l. nO^vr.LL. Penn Stale l.'nivcrsity. School of liarlh 
Sciences. Uimtrui) Purk. Ptiin^yhiimti lf>SU2 

The past liisloiy of earlht|uakcs of inlensily V aiul larKcr. in 
North America hei'veeii .30 degress M) degree.s N l.itiliiile will 
be studied to evaluate to what tlegree the past history can he 
used to predict the future hazard from carlh<|Makcs A pih»l 
experiment using only Hg moderate and large caithquakcs in 
the eastern half of the area .suggests that past «>cturienccs fail 
10 delineate clearly the lelaiise h.izatd for aieas less than Ul 
degrees on a side. 

Using procedures developed in the pilot vspetiment. evaUui- 
tions will he made of the precision to which the seismic 
hazard curt be eslunated in areas I degree, 2 degtecs. 4 
degrees, 5 ilegrecs, and 10 degrees on ;i side. 'Ihcsc will he 
based oir A. the extent to which large eiifih<|uiikcs lend to 
occur m areas where stn.ill earthquakes arc >ilso coiiinioii. IT 
Ihc degree to vehicli there have been small Cafth(|«takes prcvi* 
ous to the largest earthquake in an area; and (' Ihc correla- 
tion of the spatial occurrence of events on oil<l ilatcs with 
those on even dales. Allowance will be made for dilfcrciil at- 
tenuation of intensity with distance from the epicenter in the 
eastern and western pans of North America. 

Ilused on these studies, maps of relative liaz.'irti for the region 
will be prepared using ,i quaniitalive nieasiirc of the cxpccta- 
hle hazard, subdividing the coniitry into regions of Miiiil.ir 
tectonic chaiivctctistics, 

The prohabiliiy that the locus of most probahtc seismic risk 
tends to move about, causing a tempoiaiy decrease in hazaul 
.ifltr a very large earthquake, will he lestcil. 

SUPPOU l F.n HY U.S Natl Science KoumT.ttion 

.3.0269, tARIHOUAKF RISK LVAI.UATION • CRIT'll-.N- 
DEN COUN TV. ARKANSAS, DKSOTO COUNTY. .VII.SSIS- 
SIPPI. ANT) SHEI IIY COl.'NTY. IT.NNRSSr.l-; 

r KLLLOCd. Mississippi Ark Tenii Council. Atetnp/iis, It'n- 
neswe 

Absirati: This report summarizes progress on a study »if the 
earthquake risk in Crilicndcn County, Arkansas. DcSiito 
County, Mississippi, .md Sliclhy County. rcnnc.sscc. Ihc 
study is designed to set up a ilcci.sinn moilel iis.iMe hy offi- 
cials in ibis and other areas for the purpo.se of adopting 
building code policies furnishing appropriate carllKjiiakc prtj- 
lection where damage could be great but frequency of 
damage is small. The geological coiuliiions and phy.siciil pro- 
perlic.s of rocks and soils geriuanc to this objective arc 
presented, construction has been cTassificvl according to use. 
height, design and foundation type and dollar voliniic.s for the 
area have been cslimaied for the years 1970. 1980. 1995, 
and 2020. Desirable addition.nl work has been indicated. 

I’ub. May 73: 121p., NTIS No. PU-22.3 087/8: PC 58 rs MI- 
SI.4.S. 


MAIOK DISA.STI T< I YI’l S 
UNKNOWN. Mississijipi Aik Icon ( iiiinc il. 4f« rn/’/o’. f'" 

HCV-ltV* 

Ahsir.icf Ihc icpoil coveis the ilcvclopnidu t to <lnii* «»f I'.i'iv 
(liiraniclcrs ic*|iiircd to cviilii.ilc the cai lli»|ii,iki* iisk •'! Ihi 
MAT C(K» area Cniisidcialion lias hccii .visen in lliv soisinii, 
hisloiy .mvl the gcotccloiULs of the Missnuii. Aikoris.is. Kin 
lucky. Iciiiicsscc. Mississippi aica l ai llu|ookc d.iti 

Irmil California .nul other U .S aie.is wcii' .isseiidileil. v s»h. 
alcd . 111(1 suniniarizcd loi applie.iliilily to the ccnti.il l'»'it>.%t 
Stales. A inctliothiloj'.y is iiicliideil loi tin alteiiHiili.ni of 
caitlupnikc ivdctisvty with ilist.mcc lolonituiiim .m .l.vm.ip,* s 
experienced in iiuakcs of ililleicnl iiili iisities .nitl the m 
sui.iiice iiulMsKy piacliccs -iie leviewed luii 'aionl to tin lO 'k 
ing of fiiturc damage estimates 

Pub May 7T HKIjv . MIS No ITl 2.M IKf./M: }’( SI I Ml 
S1.4.S ' 
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.3.0271, DYNOU • DYNAMIC ANAIVSI.S {>1 .MHl'< 
ICKAI. SYSII-MS 

HM. UOl.Mi.S. Oak Ridge National I alioiivtoi y. Oiik AV /c.-, 
IfUiusM't' .37H.3tl 

Dynoi is a com|niler piogium lli.il was dev iTei|<eil lo .iii.dy/r 
llic icsponse of sliucliiiiil systems lo llic vilu.ilois y'li'iiii.i 
motion of cailli(|uakcs us well as sjimsoid.il unition Nils iiii' 
gram c.in be .ipidicd to sti iicliiial systems lli.il i.iii be in.ilbi 
iiialically idealized vvittt heam- type elciiielils wliii li Ji.isr i.o 
mote tban tbtee dep.tevs of fiecvhmi pvt n«itvt I be inj'nt lot 
the vaillu|nake vibi.itoiy iiiolioii may l>e citlu r time liisloii 
or (csponsc-spcctium data I lie piogi.uii is wiilli'ii in l iiR 
TRAN IV language, -iiid it is opeiahle on llie llliM iMi 'tl 
c>Mii(niIci at Oak Ridge Nalioniil I ahoialoiy. I lie siippoi |imk 
llieory and iviocediiies aiv dcsciilied and ili‘l,iil(-d iiisliiii tioi-s 
for the tise of DYNOR arc presented licieiii 

hih, lul. 7.1: «9p,. N I IS No ORNI • I M 4.' /S. I't M- MJ Ml 
51 45, 
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.3.0272. l-AUnU^lIAKl S INIR.'CM) MV I 'M )M<( JUt »l NT > 
M DID INII-C ITON 

ITC. .3/( f f,.-t/N. t)ak Ridge Nalioiia) I .ihoi .iloi y , 0.;A A'l./ce. 
7i-mie.t\<-e .'78 30 

111 I9f>fi. an unusual sciies of cai tlitpiiikos iieae l><iis»i. 
('olorado were eonclalcd with deep well \v,e.le .lis|-i.*if 
opciatiims at ibe Rocky Moiiniuiii Aiseiial Simr tli.il iioie. 
additional iiivcstigutions li.ivc coiiliinied the ]iiisliil.iie<l 
causC-aud-eMect tebvllvMtsIttjv attd Ims-e ostabllslu-d vhi 
mccliimiMiis respoiisihle. Ilccuiisc ol this i'>i|Vcriciiee. viuiiois 
(|uc.sti(ins It. (VC been r.iiscd about the possibility ol a simil ii 
occiiireiicc leiatcd to ORNI.'s liydi.iuhc liiicluiiiig w.ivle 
disposal practices I he mecliiiiiisnis ul the Nenver 
cartlH|uake setpienec me exiiinincil in detail and the mmh 
lions neccssiiiy lor such a [ilteiioineiia dc'k'iiiimed Nu -e 
conditions arc so string.enl lltut only in veiy ime omosc.iis 
are they a|>pioachcd in iiorinal iiidustiial oi oil Ik-M deej' 
vvcll ilis]H>sal opetaUons My applying, these iieecssaiy i on.M 
lions lo the situation c.xisiing at ibc flak Riilpi- site, it can Pr 

unetpiivocally lUinuntsUated that byvlnndie ftmiuiing tvpn.i 

tions eaiinot lesoll in eaillK|iiakcs hy the lUi'eTiunisni H-spon 
sihle at Dens'er. 

Pull. Oct. 70: |?p . N ITS No. ORNI - 1 M- 3 1 .5-1 : PC 51(111 -MR 
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This research will be an cxpcrlmciUal invesligaiioii of ihe in- 
fluence of shape and embednicnt on the dynamic icsfKmsc of 
foundation • soil systems ('ircular and nuncirciilar (rectangu- 
lar) model footings will be used which will bo cast-iti-placc 
concrete footings Iransiunt vertical, torsional, and rocking 
and sliding motirms of these footings will be studied for sur- 
face and cmbcdiled nioilcls. I'rrnn the surface investigation, 
equivalency factors reUuiitg the response «tf noncirculur 
footings to the response of circular footings will be deter- 
mined in all three modes of vibration The embedded model 
investigation will be conducted with footings of the same si/e 
as those used in the surface investigation hut witli varying 
depths of embedment I he embedded models will Ire tested 
initially as cast-in-place footings, next with the soil contract 
along the embedtied depth removL-d. and finally with backfill 
placed around them In Ibis manner. Ihe infliicnce of enibcd- 
ntent on the response of eirciiiar and noncirculur footings in 
all three modes of vibraltrrn will be evulnated Ihcsc results 
will be of value in predicting the response of roundatiims to 
dynamic loads and in analy/ing the resp«>nsc i>f structures l4> 
sci-sniic disturbances. 

SUPPORTF.I) IIY i; S Nall Science I oumlati.>n 

.V0274, I HI: l-l rr.CI Ol- YIHI.I) STRKNfJIII AND DHC- 
ni.lTY TO FATIGUK DA.VfAGH 

II. Y yi\ll. lexas A fk M University System, School «if I;m- 
ginecring. Pmnw I'twtn 77-145 

Abstract ( he cumuliitive damage of .iliiminiiiin albtys with dif- 
ferent yield strength and various ductility rlue to seismic 
loails was .studied I he lesponscs of an ulcali/cd K-aiii with a 
centered mass at one etui and fixed at the other end to 1:1 
C'enlTo’s vmd '! aft's earthrpiakes arc computed by assuming 
lluil the alloys are perfectly elastoplastic materials aiul by 
using numerical icchniipie. Conserpicntly. ilie eoircspoiuliog 
rc-sidunl phisiie strain can be obiaincti fr«>in the stress- str.un 
fcliilionship. I lie revisetl I’almgien- Miner cuniidalivc 
damugc theorem is utili/cil to calculate the fatigue damage. 
1lic numcrica] results show ihiit in certain cases, the high 
ductility materials are more resistant to seismic loads than 
the liigh yield slrcnglh inaleriaK. Tlie results also show that If 
a structure collapses during the cartJupiake, the collapse al- 
wny.s occurs in the very esirly stage. 

I’tib. Feb .Ibp , N ils No. N73-2691 6/9: I’C Sd.OO Ml- 
$].4.V 
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3.0275. Sl-ISMICITY AND CONTFMI’ORARY IFC- 
rONlC.S OF Till: Ylil.I.OWSTONI: PARK-HHHGI-N l AKF 
RHGION 

R fi. SMITH, Univ of Ulidi, School of Mines. Suit iMke (.'in. 
Utah K4 1 I 2 

Abstract; In orrlcr to relate the seisinie activity of the Yel- 
lowstone Park-Hel)gen Lake atea to l)ic regional tectonics, 
detailed microearlh(|uakc nionttoriiig was undertaken during 
the Slimmer of I‘^72 to identify tJie local seismic patterns, 
and to determine the local stress distribution from fault iMane 
solutions Also a study of the possible correlation of 
carlhi|uakc swarms to geothermal features wa.s conduelcd in 
llic Norris Geyser Hasin iuiil in the Upper ami I.ower Geyser 
llasins. 

Pub. May 7.1: 7r)p,. NI IS No COM-74-l05yl/7; PC $4.00 MF 
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S-ll. li'ARl). Univ. of Ulali, School of Mines, .Siili . 
I'liiJi S4I 12 

Ihe proposed research is to study the legiomd scisi 
tectonics of the southern Inlerniountain Seismic 
emphasis on the Wasatch Front, lo study the seisi 
new high-gain statimis would be aikk’il to the reg 
work in Utah In renioving ten veitieal seismomoler 
Uinta Ihisin Scisniologic.tl Observatory lUllO) 
reinstalling tlicin .dong the W.isalch fault /one 
sci.smically .ictive fault /ones < Sevier- 1 usliar, Fast ( 
Hurricane) in Utah .dong the scuilliern [ntermouula 
Bell. ‘1 his impr*>vcil network wouM permit ( I ) 
dclerniination of hypocenlers, (2) an eidiancemei! 
inechanisni inveslig.iiiops, (1> array analysis for eni 
ture. (4) iiii)Hoven)enl in eartiuiuake iiredictimi an. 
(.$) belter correlation with slr.iin and till ilata oblai 
(•ranitc .Vlount.iin Records Vault (GMl.’). Tlie -sei 
would be telemetiTCd along telepbone lines am 
links to ilie University orUlali campus in Salt I ake 

SUPPOR I FD BY U S Natl .SciLMice I omulation 

3.0277, SlilSMICI rV SiUDIl-S OF 111!: CFNT 
PALACHIAN REGION 

G’.-l ItOl.I.INCil'li. Virginia Polytechnic Institute, 
Afl.s. lilaik.^l’iirf;. I'iiniiiiii 24()f»l 

I he objective of t)ie proposed research is lo continue 
sUidies in the AppaVachi.uv seisuuc /one and lo 
data atid results generated lo the geology and t]ie | 
of the region. I'oeal depilis tiitd foe.il meelianism 
coirelalable with icgional geology and teclonies. 
needed in the Appalachitiit region In tuldilioii I 
licinciy fuiidameiilal rehilion of seismleity data lo 
gcologic.il seiences. the popiilalion density of the n 
ranis a miieli more iletailcd ilvscriplion of seism 
and eharactcrisiics than ciirreiilly exists. 

riiree atUiitioual studies have heeii shown liy the wo 
plished lliiis r.ir to be necessary foi eonlimied 
these Studies are. ( I 1 DeveloptiiciU of a loeal magi 
iiuila Iniseil on the l.g idiase in Ilie Soolheaste 
.Slates, (2) micro-e:irlli(|u.ikc studies of ariershoe 
the sp.itial and tempoial patterns in llie A))palachi. 
regitne. (1) Deteriniiiation of the iippei crustal seis 
velocities and proii.igalion ch.iiaclei islies. 

SUPPOR TI'.D BY i; S Natl. .Science 1 oiimlalion 

3.027K, soil. BFIIAVIOR UNDER I-.AUIHUUAK 
ING CONDI I IONS 

(’NKi\'0\Yt'f\ Shannon it 'VN'ilson [neorporaleil 
ii'<isliin}ihiit 

No summ.iry has been provided to the Siniihsoniaii S 
forinatinn F.xdiange. 

Pub Jan. 72: 1'Mi> . NIIS No. [ID ^SP.SI. PC : 

SUPPORTl;D BY U S Atomic llnergy ('ominissitm 

3.0279, DYNAMIC S I ABII .1 l Y OF liAR'I H S i lU 

R C. IIOSTROM. Univ. of W'.ishiiigUui. Sehool of Ar 
IVtnliin^^fnn 9X10.5 

■fliis program is lieing imderttikeii lo investigate tin 
projicrties of soils .mil soil llipiif.iclion. Special cm 
be given lo llic interpretation iif ilynamie soils test' 
involve the delerinin.ilion of the idanar as well 
variations of aceelerutituis in .i soil mass compared 


3.02fi0, 


MA,l()Ul)lSAS ll-U I YI’I^S 


tion c)iar.icieriMics both gtaovilar solid (id difTcTcnl densi- 
ties) and cohesive soils (at several moisture contents). 

Studies «ill be undertaken for both cleierministtc and random 
excitations 

SUPPORlTiD GY U S Natl. Science Foundation 

3.02H0, A STUDY OF SKISMICITY AND CRUSI'AI. 
STRUCTURt IN WF.STtRN WASHINGTON USING A 
SEISMIC 1 ETEMFtTRY NETWORK 

R.S CROSSOW Univ of Washington. School <vf Arts. Svaille, 
Watliingioii 9K 105 

Seismicity in the Puget Sound region of western Washinfiton 
has been under investigation using a seismic telemetry array 
since mid- 1 969 Earthquakes as small as magnitude ) can he 
located in the southern p.irt of the basin and a deFinilc pat- 
tern of hypocenlers has emerged during a one-year observa- 
tion period Initial analysis indicates that the upper mantle 
\elocily is low. at 7 8 km/sec Most foci are between 15 ami 
30 km in depth. The Cascade range is seismkaUy aetWe 
along its west margin, hut exhibits litlle seismicity in its core. 

The focal mechatiisms of local earthquakes are consistent with 
N S compression. Work is in progress on a method of invert- 
ing for crustal structure using local earthquake data, on the 
study of P wave travel- time, amplitude and frequency 
anomalies, and on ilic study of crust and mantle velocities 
from regional earthquakes recorded with the array. 

Research on seismicity and structure, .md ihcir accompanying 
tectonic implications will be cxtendcil by the addition of 2 
stations to the present array in the ciiltcvd region to the 
north. 

SUPPORTED BY U S Natl Science Foundation 

3.0281, BUILDING STANDARDS AND TIlF 
EARTHOUAKf- HAZARD FOR THE PUGET SOUND 
BASIN 

li. 6”DiVf,'.V, Univ of Washington. Scliool of Engineering. .SVrtt- 
ile. 98105 

This report presents a historical record of the chnractcr and the 
effects on structures of the two most recent luaior 
earthquakes (I9‘I9 and 1965] in (he Puget Sound .irca, out- 
lines the history and ciirrenl state of building-code piovisions 
for earthquakes in the Puget Sound area, and discusses possi- 
ble regional activities that- could aid m.ituriaiiy in reducing 
damage during future earthquakes in the Puget .Sound region. 
The aim of this report is to provide a reference .struree of re- 
gional information relevant for eariliquakc-resistaut buildings 
in the Puget Sound Basin. Since structural effects cannot f>c 
disassociated from ground effects, this sltidy brkriy examines 
.soil, geological and seismological effects for (he Hnsiii. 

The 1949 earthquake is rliscussed in Cliapter 2 smd the 1965 
earthquake in Chapter 3 The liistury of building ukIcs and 
changes in building-code ordinances for cnrihttiinkc design 
within the Puget Sound region for the period front 1946 
through 1973 are reviewed in Chapter 4. The future for 
earthquake resistant design is discussed in Chapter 5. 


This program will study the strenfttli and hclii.vior of slab-i<i 
coliinm and slah-lo-wall connections iitidcr seismic loading 
Tests will be made on specimens rcprcsciituiivc ol cornice- 
lions u. holli ititerior aiul cxlciior columns und walls. I licy 
will be subjected to .slaticiiily applied, levci.sed cyclic 
lo.idings having increasing iluclility demaiuls I he tests will 
be conducted in three singes. In the lust singe the leiolortc- 
nicnl details ncccssaiy to ensure tluclility mid the in. tin- 
teiiiuicc «if adeqimle ultimate capacity will he delci iuiiie«l for 
cimncclions to .Mpiarc interior columns. In the scc4ii«l st-ige 
these details will he deiermined lor columns with rctiimgu 
butties approachiofi those for walls and for speciinens siniii- 
lating holh imerutr and exterior connections. In the third 
singe the clTccl.s of cit-cxisling in-plane shear Injccs will he 
cxniuincd. Aii attalylic program will support liie expenuient.d 
activity. Once Ihe monienl-rotiilion cliaiiicteiistics lot tlif- 
ferent types of coimeclions at difletcnl locations me ohlaincd 
experimentiilly. iiviiilnhle finite elenieni compniei ptognuiis 
will be used to determine the iheoielical lespou.ses umlcr 
seismic loading of typical sUutimes itteoipotuling Hut pUle 
ftamiiig ellhet aetiiig alone tu in eombiiialion with slieiii 
walls 

SUIT»()R I III) »Y U.S. Natl. Seienec I'oumlaiion 

.3.0283. SEISMIC' A( IIVITY t>l' IHE t'ASCADI'. VOl. 
(ANOES 

.S.ir SMITH. Umv. of Wa.sliiuglon. School of Ails, Sntiik. 
\VoshiiiKli»l 9Kll)5 

Eartliquiikcs directly associated with volcanoes are several 
basic types One type is iiulisiitigiiisluihle lioiii oidiiiaty icc 
tonic cartlu|uakes piodiieed by laiilling. lliese me umiuII) 
seiilleied arttuml llie volcano with focal ilepllis »•! 1-211 
kilomoicrs. A sceoml lype is the volciinic. oi type ‘IV 
curlli<|uiikc which is usually loeatetl at a shallow dcpih near 
the vtticiino's summit. I lie envelope of such an event consisls 
of an ciucrgent anival and a more giadual dcciciise in .iin 
plitude. Ilie mechanism for these events has never been 
adequately exptaiuevl. Uolh of these types of volc.mii. 
earthquakes have been ohseiveil on severiil vsilcnnoes in ihe 
Cascade Mountains of Wasliingloii A seismic ari.iy will lie 
deployed Ingll on Ml. St. Helens laiil/or Ml Rainier ii* record 
lype 11 events nctir their source in onlei that their inech.tnlsm 
can lie studied and liellei iiiiderslood. 

.SUPI’ORTEI) IlY U.S. Natl Science l-nuiulatioii 

3.0284, DEMONSTRA TION Ol A UCl INKjl l|- ItlR 
l.lMIIIN(i nil- SUIISIDI-NCI; OF LAND OVER AHA.N 
DONED MINI'S ROCK SPRINGS, WYOMING 

UNKNOWN, Unknown Inst, or liuliv (Iraiit, Il'vo/ma^- 

riiis report provides guidance to cominuiiity piniineis .iiul deei 
skvij- makers fueiug suhsivlcuee |Uoblems over abuuvloivevl 
mines. It is hased npon the findings, icsnils, and conehisioitx 
of the dcinoiistralion project carried out by the Cily of Ruck 
Springs, Wyoming in Oeloher 1970. Ihe aims of the projcci 
were: Demonstrate the fcasiliiliiy of baekfilling uiulergcoiiud 
mine voids for the prevention atul alleviation of surfaec sub 
-sidcncc by a process ilevelopcvl by Dowell, a division of Umv 
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4. EXPANSIVE SOILS 
DlSASTl'.R MITIGATION 

4.0001, URIJAN GLOl.OGY PLAN POR CAl HORNIA - 
THL NA rURr., MAGNITUDH. GOSIS OF CiliOl.OGIC 
HAZARDS A RLCOMMENDAIIONS FOR THFIR 
Ml'IKiATION (ARBRHV) 

J.T. Al.hOJi/., Slate Div. of Mitic^, & Geology, Sacmntcnia, 
y5Kl4 

Absiraci: Tliis report reconimetuls loss-reduction me.isiires for 
fO geologic prohlem.s which c<4lcctively fhrcalen an esll- 
mated S5.S hillion loss in California’s urban areas from 1^70 
to 2000 The problems are earihcpiakc shaking, loss of 
Miirieral restuirces lo iirbani/atioa, laiidsliding, flooding, cro- 
.siiin activity, expansive .soils, fault displacetnent, volcanic 
h.i/.'irds, tsunami Iia/ards. and subsidence The report 
describes the nature, disirihiilion, and magnitude of each 
prnhletu, as well its costs and effectiveness of possible loss- 
reject itin measures, and agencies re.sponsiUlc for those mea- 
sures. 

Puh. hm TS-. Ulp,. N nS No. Pll-222 447/5. PC $7 75 MF 
1,45. 

Sb'f'PORTLD liY IJ..S. Dept, of IRnising & Urbim Oevclop- 
inenl 

4,00112, INFl.UIiNCI- OF NI-GATI Vli POUF. PRI-SSl'RF. 
l)i;VI-:i,{)l»MI'NI IN I'.XPANSIVb; CI.AYS on DAMACF 
ro MILI TARY FAC’ii.rriF.s ( Animi:v) 

/.,/) 7(J//<V,S'fJ-V. U.S. Army. Waterways Lxpcrinicnt Station. 
yickihurn, .VJlSO 

Ti) determine the influence of negative pore pressure in desie- 
calcil clay soils on subsoil voluniu clitingcs which adversely 
■ifrcci tlie behavior of building loiiiidatioiis in swelling clay 
soils '] Ills study is relevant lo itiaitiicnaitce and operation of 
military .striicliires founded on expansive clays 

l:(|iii|)iiiciit will be designed and constructed for the measure- 
ment of negative poie water pressure in partly saUiratcd soils 
under sinuilnted in situ overburden pressures The negative 
pore water iirc-ssures of selected expansive clays will be 
detcimiweil by the press\ne plate teelmitpie to evnUiate the 
heave cliaracierislics of I'oundalion .soils 

Suppnriiiig agency luldrcss iiirorniation: OCli Waterways Lx- 
perinient Siatioii. Vieksliiarg. Ml. .VJ I K() 

SUPPOR Il-D !IY U S i7ept. of Defense • Army 

4.0003, RHVIFW OF LI n-RATURli ON f-XPANSIVI- 
Cl. AY SOIl-S 

/,./). JOffNSON, U S Army. Waterways Experiment Station. 
Vickshurf^, Mississippi 

Ahslract: I7iffcreiitial heave from nioistiire absorption of expan- 
sive clay foundation subsoils Itas been llie source of eon- 
sidcrahlc damage lo numerous man-made structures around 
the work! I he amount of heave actually observed Is depen- 
dent on many factors, pariieiilarly climatic conditions, 
moisture content of the soil immediately prior to placement 
of the structure, and amount and type of Hie foiiiidalion ehiy. 
I'hc most expansive types of soil arc those that contain calci- 
um and, especially, .soilium tiumtniorilkmile minerals. The 


face tension forces and occurs only in partially saturated 
st>ils. I he procedure for construction on expansive founda- 
tion subsoils begins with a design study of the site to deter- 
mine the characteristics of the soil Once these are known, 
the soil can be stabjli/cd lo minimize foundation heave or, if 
this proves impractical, the structure can be designed to 
withslatul the expected heave 

Pub Jun M 5<Jp . NTIS No AD-709 583; HC $300 MF 
S065 

SIJPPOR JT.D IlY L' S Dept, of Defen.sc - Army 

HAZARD REDUCTION 

4.0004. GbOl.OGY OF IHH RAPID CITY AREA. SOU I'H 
DAKOTA 

J M. CATI'ERMOLIi. U S Dept, of the Intcrwjr, Geological 
Survey, Denver. Colorado 80225 

Stales to which project pertains: South Dakota 

I he Rapid City project is a gcncriil geology and engineering 
geology study of a rapidly grt>wing urban area Three 
♦luadrangles. Rapid City West, Rapid City East, and Rapid 
City NW. have been mapped geologically at a scale of 
1:24.01)0 The njaps of the Rapid City West iind Rapid City 
East have been published in the Geologic Quiulrangle Map 
Series in full color with a columnar section tind text; the map 
of the Rapii! City NW quailrangle was scheduled to be 
printed in 1973 and should be released early in 1974, 

The linal product of the project is a two part Rullctiij covering 
the entire urban areti of Rapid City: the first part will 
descrilrc the geology, slriiciurc and stratigraphy of the throe 
quadrangles, the .second p.nrt will detail founcJalion condi- 
tions. expansive soils, construction nu'tierinls, landslides, tind 
physical characteri.stics of each formation and the pertinent 
effects related H' planning engineering projects 

.SUI’l’OR'1 ED RY U.S. Dept t>r Interior - Geological Survey 

4.0005. DENVER URRAN CORRIDOR .STUDIES 
COLORADO 

IT/<. HANSEN, U S. Dept of the Interior. Geological Survey, 
Denver, Colorado 80225 

Project intends lo derive maximum possible geotechnical infor- 
mation from existing ■available data, .supplemented by areal, 
engineering geologic, hydrogeologic, geochemical, and 
geophysical studies. Geotechnical maps will be prepared at 
scales ranging from 1:125,(100 to 1:24,000. Project covers 
virluully all the rapidly urbanizing area at the fool of the 
Front Range, and the rural areas between, from Fort Collins 
on the north to Colorado Springs on the south--a distance of 
about 120 miles, in u bell 40 miles wide extending from the 
foothills east across the Coloradt* piedmont. This is one of 
the fastest growing regions in the Nation. It contains a broad 
spectrum of geotechnical problems, such as swelling and suh- 
.siding foundation soils related to clayey and luessia) sub- 
strates, declining artesian water pressures, shallow and rising 
water tables, increasing urban runoff, surface- and ground- 
water pollution, unstable slopes (landslides), declining gravel 
re.sources, urban sprawl across varied geologic lerranes, solid 
waste disposal problents, and general environmental degrada- 


I'he Juneau prujcci slurted as pari of a coastat communilics 
program of earthquake ha7ard studies following the March 
1964 Alaska earthquake. I he original primary «>h|cctive was 
to investigate and evaluate potential hazards from 
earthquakes as a result of the geologic setting The study has 
been broadened ii> incUide other natviral geologic events and 
to try and relate man's use of the land to the existing geolog- 
ic ctivifonmental eondilions Field mtipping was completed in 
1971. 

The project consists of differentiating and mapping siirficinl 
deposits and performing physical properties tests on seiccleil 
samples Development of raised marine ami glatioiniirinc 
deposits, glaciofluvial. glacial, and laeustime deposits is cmi- 
pled to the geologic history, which in part iiiniicntcs the dif- 
ferent physical properties inherent in the materials. Flic 
availability and utili/alion of this information can help the 
planning and execution of urban e.xpaiision and imlii,stri.il 
development to hopefully avoid geologic pitfalls by taking 
into account the geologic influence on the eiiviummenl, such 
as relative slahilivy of deposits in case of sevcfc earthquukes. 
areas of known or potential roekfalls and avalanches, and dif- 
fering foundation conditions 

A geologic map with text and interpretive transparent overlays 
was released to open file in May 1972. A U.S, Geological 
Survey Bulletin, 1.194 C. was published in l‘>73 dial gave the 
gldciumarinc deposits a formation name, the Gastincau Cliaii- 
nel Formation A geologic map with lahulai text is being 
processed for publication in the .Miscellaneous Ccol»»gic In- 
vestigations Map series nf the Geological Survey. 

.SUPPOR I'BD BY U S. Pcpl of Interior • Geological Survey 

4.0007, STABILIZATION OF liM'ANSIVH CLAYS AND 
SHALLS 

fi.D. HICHMOSO, U.S. Dept, tif the intetior, Ruteavi of Recla- 
mniion. Denver, ('oloroiio H11225 

More knowledge is needed of ireaimenis and coiisirnctioii 
procedures to economically stahili/e expansive muIs and soft 
rock to prevent damage to overlying .siriiciurev. Vaitoiis 
methods such as replacement or ircatmciil with lime arc 
available, however, these are costly and not praclicahic for 
deep foundations The need for new ineihods was rccciilly 
emphasized by a matrix team which invesiigatcd the tlaiiingc 
from differential heaving at Fort riiomp.soti Siihslalioii loca- 
tion on Pierre shale in South Dakota 

A review of pertinent investigations hy otlicrs was completed. 
Various chemicals and stabilizers such as lime arc being in- 
vestigated in the laboratory. Promising methods in llic 
laboratory can then be tried on a field scale. 

Laboratory lest.s ore in progress on liiiic-elay mixitiics to evalu- 
ate ( I ) the effect of temperature cliiingcs on ctiring time ami 
(2l the effect of curing time on the dcnsiricvition of stnbili/cd 
soils under field condiiion.s 

l.ahoratory and field tests are nistt planned for in .situ shales 
utilizing electro chemical .stabilizers 

SUPPORTED BY U.S Dept, of Interior • Ru. Reclamation 

4.0008, UNIVBRSITY-INDUSTRY WORK.SHOP ON 
HAZARDS AND DAMAGE RELATED 10 EXPANSIVE 
FARTH MATERIALS 

D. RICHARD, Univ. of Denver, Graduate School. Denver, 
Colorado 80210 

This workshop will attempt to summarize the sttuc-of-lhc-arl 


milled ill 2 himon tiinmrs pei yv.n i,, .. 

Engineering Miiga/inc iirliclc. 

The workshop will consist of general tUsetissions aiul five 
specific areas of inleresl ns follows: 1 Piiveinciils • higbwny,. 
roads, sireets. airports nml pnrking l.icililies. 2 I iglit 
Riiildings - rcsidenliiil huildings, schools, lighi conniiviic.'l 
huildlng-s. cic. Heavy Rnihlings - sinple nml iniilliM.Hy m 
dustrial and eomnicrLinl hniklings. power niul |nim|iiny 
planis. cic. 4. Other l•■aL•ilities Piohleiiis - buried iitihiic-. 
canals. large piivclines, dams, limvlslii.les, etc. .V Orguuizuthni, 
planning and finaneing for uecuinplisliiiig |•.eneIal objeeiivcs, 
as reliilcd to Workshop fitulings ( ’iurrdiimtion, li.iison ami 
icchnical in|>iit lit assigned gioiips 
SUPPOU'I ED RY U .S. Null. Seienee I oundalion 

4.0009, MAPPING OF SUREAfP MAII UIAIS l-OR PRF 
DICTING EOUNDA I ION niARAt ' II KIS I It S IN II.' 

lURE devi;i.opmi:n'i oi' ha ri ii sHUiKi 

Hit' IlKOWN. Univ. of .Soiilliern Mississippi, .School id 
Science, /loftieslunn, Mi.wlwiRi’i .PFldl 
An evaluation of shnilow siuf.iee niuleii.ils and x-iay idi iktilim 
lion of clay iiiiiierals present in mdei lo deliiieiile .iii.o 
when.’ expanding type clays ereaie louiul.ilion piobli'ins 
.SUPPORTED IW University of Sonlbcin Miss -Hatili sbmg 

5. roKKS'i' & (;kass mkks 

PUni-If ASSISI ANCI- 

5.0001, PROI-H.ING IHI- FORISI IN< 'P.NDIARIS 1 AN 
zVNAl.YSISOF I)0(T)MI:NII I) UASI-: IIISIORII'.S 
//;. IHlNKI-.i.HEIHli'.R, Aiilmin UniveisSiy, Agiicidliic.il I \ 
|veiimenl .Sla . AuUum, Alnhmmi RiH.lIl ( Al t\ 11111 ( 149 ) 
flhjcctive; Dercrihe persoiuil uiid soeial ehiiiiieli'i islii s of 
sciccicd persons ugiiinsl whom the lics[tuss eases weie in 
hinted by \1. S. I'tnest .Setviee, Region H. UHip-’l.’*; luinp ire 
eliaraclerislics of iiieciKliui isis with those of otiiir liic 
Ircspassuis against whom euses weie itiiti.iled dining -.iim 
period; develop guiilelines for ideiililyiiig .nid deCeiiing tin 
netioiis of potential fiiu slatlcis 

A)>proaeh: liirormation lo lie ohiaiiied Iroin Tile Irevpavs lle 
tmrtV (U-S.I-.S, Forms .S|()ll-29. .Slliti i, mid ‘itiitr.*) iiled 
during the years l9filJ-72 involving files in n.iliniml lon sls m 
Ala.. Cla.. I. a.. Miss . S. ('at., uiul lemi . and interviews with 
local fire investigators. Malicious meeiidi.ii y eases will be 
reviewed and unaly/ed. Ilelween 75- Itll) e.ises me .ni 
licipaicd. A eoinpaiable mitnber of non ineeiidiai y (.n. 
cidcntal) cases from each geogiupliie ;irea iind year will be 
ohlahiod. Ilecatise of huge mimbers of iion-incenilim y i .isi-s 
in relation to tneendiury eases, minimal iiiforin.iiion in. inn-. 
iKCUpiilion, iidtlress uiul lepiilulioii) .ihoni llie niremUr will 
be obtained for a random suniple. Data will be an.ily/ed 
t|iiainlt«ilivcly for different types of euses and qu.ilii.ilivelv .is 
case stliilics. 

Progress; Data fin Alabanui. Mississippi. (Jeorgiii, leiiiusnie. 
laiuLsiana and South C'lirolin.i over .i pcriml of yems h.oi 
been collected willi some exceinioiis In total 74 inilivulu.ilv 
have been identified as involved in miilieioiis woods Ininniig 
Information from U.S. Foresi Service finms lias been ,4i 
tained on fiirust fires. Other stuirces vif inlornvatUm ptoNulvd 
inforniatMMi on dmraeleristies of lire sellers. Obsefv.ili.mx 
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whi) iire known to or arc believed to have set fire to furcsis. 
Data are being organized, classifietl. and anulyzctl. 

SL'PPOR'ri:D HY Alabama State Government - Montgomery 

5.0002, PRHSCRIHbD FIRP TRCHNOLOGY FOR THE 
SOUTHWEST 

H'. UNDilNMUTH . Northern Ariz University. U S.D.A 
Rky Mtn. Forest Sta., rianunff, Aiiioiui 86110.1 (UM2IU2) 

Objective: Dcterniine Tiro intensities that will accomplish 
management objectives, and develop prescriptions frrr fires 
iliat will attain the desired intensity 

Api'toach: Determine the natural cliaraclcri-slics and conditions 
of fuels that inriucnee fire intensity, and how much. Dcicr- 
minc what fuel modirieation trealnients arc rccpiircd to alter 
natural eliaraeteristics and c<Midili(ms of fuel and thereby 
possibly alter fire intensity Determine the characlcristies .inj 
corulition.s of weather and topography that innticnee fire in- 
tensity, and how much Determine p<ittcrns of ignition that 
mfluenoc fire imonsiiy under different combinations of fuel 
cliaractcrislies. conditions and winds Determine fire intensi- 
ties that are ofl'celive for doing specific jol« Detcrmine 
tipcrational systems for using fire efficiently for doing specific 
jobs. 

Progress: Fuel C'liemistry: A chemical coefficient based on 
phosphate content of leaves has been built into the Arizona 
oak* ehaparr.il fire spread model. The multiplying factor can 
increase spread estimates by more than 250 percent, and is 
in close agreement with both laboratory and field experimen- 
tal ilata. Spatial and chronologic sampling oak foliage shows 
a notahlc sine wave relationship helw-ecii (ihosphiilc content, 
leaf age, and pliysiological condition I enf age dates from 
hegitining of the flush of now leaf growth which may come 
anytime from early April until late August, ami in inre years 
not at all Variations in foliar jihosphalc content .ippe.ir to he 
caii.scd primarily liy iriinslocation witltin plants, A predicting 
imidcl is unilerwuy. Fvergreen Hrusli Comlnistion; Concep* 
Inal and siocliaslic fire .spread models available do not 
oper.ilc satisfactorily in Ari/oiia oak- chaparral A new 
st.itistical model has been developed directly from research 
fire data and accounts tor more than 80 percent of variation 
ill rate of sprcail of lesearch fires The model has been com- 
pared witli data from larger research fires with sutisfaelory 
results. As rate of spreati is not an ade<|U»te index of fire 
beliiivior for maiiageniem. slalislicnl models for fire inlunsiiy, 
fuel consuinplinn, fianie cliaracterislicb. fuel temperature, 
and fuel nuMstuTc arc being processed for operational use. 

SUFPORTF.l) IlY U .S Depl of Agriculture • F..S. 

5.0803, IMIY.SICAl. CTIAUACTEUI.S TICS OF CHAMISE AS 
A WILDLAND I UFL • CALIFORNIA 

C ^r. COVNTIi YMAN. U.S. Dcjit of Agriculture. Hac. Sw. For. 
& Rg. Hxpt. Sta., Hcrkclcy, Ctilifornui 04701 

Abstract; Chamise slirulib in southern ('alifornin were analyzed 
for the t>liysical characlefistic.s known to affect fire Ivchavior, 
such a.s density, fuel loiuling. and fuel bed |K>rosily. Con- 
sidcT.Tble variation was foiiiui, but results are helpful in 
developing estimate.s of chamise fuel ch:iracleri.stics for fire 
cmilrol under field conditions. 

Pub 1070: 20n . N I IS Nn. PIL2I)7 832: MF .50.95. 


Abstract: In the 1968 Canyon l ire in southern California, a fire 
flarcup fatally burned seven l.os Angeles firefighters and 
their foreman. A fire whirl that triggered the flareup ap- 
peared to have been caused by a sudden local increase in 
wind spced--or other disturbance in the airflow A situation 
conducive to sudden fiareups was produced by fluctuating 
winds combined with unstable atmospheric conditions and a 
high fire danger index 

Pub. 1969 25p.. NTIS No. Pn i93 694: MF $0.65. 

SUPPORTED RY U.S Dept of Agriculture 

S.OtlOS, GUIDES FOR FUEL-RRP.AKS IN I HE SIERRA 
NEVADA MIXED-CONIFER TYPE 

LH (sRLEN. U.S. Dept of Agriciilliire, Pac Sw For. 4: Rg 
Expt Sta . Berkeley. Calijoniiti 94701 

Abstract; Fuel modification has been proposed ns an answer to 
California's wildfire problems Uut practical consideration 
limits treatment of fuels to stralegicully located wide strips or 
blocks of land called fuel-breaks Fuel-breaks have a low- 
growing ground cover that offers less resistance to fire con- 
trol efforts, and they provide safe access for firefighting 
forces on (be ground. Guides for the conslructi(>n and main- 
tenance of fuel-breaks are outlined 

Pub 1971; IHp.. NTIS No. PU-207 873: MF $0 9.5. 

SUPPORTED RY U S Dept, of Agriculture 

5.0U06, rORF-ST FIRE UF.HAVIOR ■ CALIFORNIA 

CM COUNTRYMAW U.S. Dept of Agriculture. P:ic S.W. 
For & Rg Exp. Sta.. Riveniile, Citli/oniiii 92.507 

Objective: identify and definu specific predictors of dangerous 
Of unusual forest fire behavior and incorporate the.se predic- 
tors into practical guidelines for fire-fighting and fire use ac- 
tivities. 

Approach; Develop new fire behavior concepts and theories to 
improve the .safely and efficiency of firefighting and 
pre-senbed fire operations. Identify in the forest cnvironmeiu 
the most important predictors of dangerous or unusual forest 
fire bebavioi by studying the behavior of forest fires, and by- 
assimilation of data from iiasie laboratory studies .such as fire 
physics and combustion research, hormulatc practical fire 
behavior guidelines to enable fire managers to control wild- 
fires safely and conduct prescribed burning operations effi- 
cienily. 

Progres,s; Major physical characteristics affecting fire behavior 
have been dcterniiiied for three California fuel species- red 
shank, deer brush, and man/anit-d. Fuel moisture boundary 
conditions for ignition of thin layers of grass fuel by 
cigarettes have been determined for one wind speed and air 
temperature Manuscripts for publications to be used in Uaiti- 
ing of firefighting personnel in radiative heat transfer and its 
effects on fire behavior and fire control have been prepared, 
and on the principles and applications of fire danger rating 
have been prepared. A manuscript describing the connugra- 
lion fire problem in southern California and suggesting a 
solution has liecn prepared. A paper describing Project Flam- 
beau, summarizing its results, and indicating the further 
research needed in mass fire in urban and wildland areas has 
been prepared 

SUPPOR TED BY U.S. Dept of Agriculture - F.S 



mcniing new principles inio cxisnng .mu 

ment systems, und improve efficiency .’I lift \-Awmnf, .mil 
rirefighting operations. 

Approach Develop new fire planning prlncpk-s. .lexeM' 
methods for evaluating tlie incominensuralile aiid intangible 
forest values at stake, dexelop computen/ed nifornuition 
systems to assist fire managers in .ipplying .ulvance sysUms 
analyses techniques to complex lire control probJem. and 
develop more efficient firefighting i.ictics for potcniMlIy dan- 
gerous fires. 

Progress Portions of a large-scale computer simulation iiuhIcI 
are being completed or refined while other phases have luM 
been started Second version of initial .ittnck moilel cajiahle 
of handling multiple fires and integrate air atui giotiiirl at- 
tack, including air tankers, has hecn conipkierl and is heing 
tested Work started on reinforcement action version lhat 
will integrate efforts of eooperalors anti nun-flrc personnel 
and equipment D.ila h.isc is l.irgcly conipleteti. and a coor 
tlinaie digitizer has been put into operation .Most «ligni/cr 
software lias been written I ransporiation sy.stenis for eight 
national forests are largely completed Aerial tlata. such as 
lookout seen areas and fuel type areas, arc ii«>w heing 
digitized. Detection portion of the model has been slaiietl 
The first version compares lookout seen areas to fire occur- 
Tcnce patterns and tlelermincs the potential cffeclivencss ot 
the lookouts in order of tlicir performance. Stnne wtirk has 
started in coordinating with aircraft patrol observations. I he 
system that simulates location, time, and series length of iiml- 
tiyilc lightning fires has been completed. Work has slatlerl on 
the simulated pattctn.s of ni.in- caused fires. A study to evuhi- 
ale Ihe cost of candidate fire ptotectiuu plans is eighty per 
cent complete, <’ost model eoiisiilcrs the financing ol the 
plan as a stream of fised anil variable costs ovei liiuc IMans 
arc discounted to present worth. 

SUPPORT liD WY Vl.S. Dept of AgficulUtrc • V.S. 

5.0008, CONTRACT f-OU PAR'I'IAI, .SUIM'ORT Ol- Till- 
COMMITTF.n ON l■IR^: RKSHAUCII 

N.T. CiRlSAMORK. Natl. Acad of Sciervccs, ftViv/tinxWm. lUs- 
irici ofColumhia 2(H).17 (NSI--C-3 lO-UKfi-D I I ) 

Partial support is provitled for the C'oniniiiice on J'iie Ueseartb 
that was formed in iy5.S to advise and consult on the 
development and conduct of .1 rcsc.irch program directed at 
an understanding of (lie spread and control of connagr.iiioiis 
of the fire storm and forest viirielie.s In reeciil years the in- 
terest has been increasingly directed toward prevention anil 
suppression of urban fires, and those occuring at the inter- 
face of wild lands and ineiropolitaii areas. The Coniiiiitlco 
will publish three niimber.s of T-ire Research Alislr.iels and 
Reviews,' publish and distribute the Seventh l-Mition of 
‘Directory of l-ire Research in the United Suites.* Two sym- 
posia arc planned: ( I ) toxicological problems ciiused by- 
smoke and (2) pollution problems caused by smoke due to 
urban and forest fires The Coinniiiiee will continue its btisic 
mission of advice, rccominendalion. and persnasion leading 
to the idenitiflcation anti soliititin of real fire problems. 

SUPPORTHD BY U-S. Natl. Science roiiiidalion 

5.0009, EMPLOYMENT Ol- AIR OPRl^A'lTONS IN Till- 
FIRE SERVICES - PROCEEDINGS OF A SYMPOSIUM. 
HELD AT ARGONNH NATIONAL LABORATOKY (AU- 
BREY) 

UNKNOWN, Natl. Acad, of Sciences. Wii.Uiiitvinn. liimrin of 


rufcsl fire ah attacks. Ik-lu optci lire Iiplilni,: m in.umi. 

Aircraft and lacililKs ( Hclicopli i .nci v.un s b.i In. tivtiln/ 
Maiiiiractlircis spi-cifi. mHoi.s .ni.l an.i.dt .t.u nn.ii.c, 
Ilelk-optci lliglil icsliutioii .iiui b'*' •■iivu' op. 1 .Ui.sn-. t .-i-, 
iminicalioiis an- essenlial, niu iuluui ..ml s.,u tv pi. bl. him. 
StialCgy aiul lai lii s in an all.i. k ( liil.Ti..lin>'. .01 ".il 

liic-nglithii' stiatfgy. I II.' Iipbling i In niic.iK, Mn. i .liol 
helicopter M-ivkcs. (•niiciil Im bni.|.n-. . niplov. d In I S.M 
helictiplcis III Clash liic opci.Hi.'ns, I n.- ml. Il.pe lu .-. « .. ii. ...' 
Mimiiiaiy and .Ii-vc 1 ,i|.iiieiin. I i. In i .lispL.v ..i .l d'H''. 
ilcmonsliatiui] by in.innlaclnn-is 

Pub. IT/I. I47p. NILS N.i, AD VTI (I/M l’( SUH' Ml 
SUPPOKM D Nall Aca.l.-inv nl .S. |.•nl<-. \V.i-.|ii..^i"ii 

S.tmiO, A .sniDY Ol KJRi SI SI HVU I iriK tiMMI' 
NKAIIONS - VOII'MI I SUMMARY MAIN MlUA 
Ul-( t»MMI-NDAIIONS AND ITNDINOS 
I'NKNOWN, MS Di-pl of Api n ullni .-. 1>iv "I Ailii.iiii-ii.iiiu- 
Mgiin.. /lor/f. 1 »'/ 1 ohmihui 

Abstiaci: I be .ibjictivcs ol tin- I oi.-sl .St iM..- 1 .-I. . .uiimi.iii. 
lions sin.Iy ivi-ic to ( 1 ) I v.ilii.ii.- Ibc ni.inii|'.i-iii. mi ■ t di,- 
radio systein lU-etUil to salislv Hie . onuiiinii. ..Ii.m i. .|nii. 
incuts .if picviit .111.1 fiitiiii- loii--l Si-ni..- pi opi .on-., i.’l 

Provide iiiellunlologiis .iiul i.-i loi i-v .lii.iiu.,' 

ic<|iiiicinciits. fiiuiiiviiig pio. i .liii.-s iiml i.i('.iiii/,.iioii..l -ii'i. 
tine lot elei ttonics and i ..iiinniin.'.ilioiis in.ui.ig.-im ot i d n:. 
into acconiil alteiiiainc noiuinlio i oinimniii .itioii m -.i.uo 
t.T) Piovidc soinlion-i to sonn- iiilii.il l.iip*' Ini' . oiiin.imi' . 
lion piobk-ins 

Pub Nov 72: -lop., N US No Pll .’.’S IH.'/*' I’< '-1 -Ml 

yi 15 
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. 5 . 01111 . I)|-Vi;i Ol'MI N 1 Ol Nl W AND IMI'RttV M> I Mil 
CONTROI. MM HODS I OK SOU i lUTtN I ORI S |s 
Wir MUl.tNSlN. IS DepI ot Api 1 . nll.ii SI 1 .n. I 1' 
|icriim-iil Slatitm. .Ihu r»n. (/'i o» ipM U.’M.' iSl .'lii.'i 
Objective I'valtialc new 01 iinpiovrd liii'li}'lilin); Uibio p..' 

Unils. ciinipinent. and clu-tni. al'> loi '.ontiu-in loi.'sts 
Appionch: Seek out and luili-ii iu-v\ .ii.i'io.u In-', to In. ..•nin' 
by .itudy/titg v-vlMhiy, llu- lonlud t.-i Inii.im- - I v. 
findings hotli iiational pioji-i l-- (r.|uipiin iit .l.-vi-l. <|>iiii ni Im 
delecltim. otiei.il tons leseaii U. liu lipliiiny m. tin" I- In- 
danger laling. aiul iln inu .d i. t.iul.niis) loi n . .unl.i 
sontberu conditions I vaUiale lii.'liyliliup. ilu-mu il- m it..-- 
phases: dcvclo)iiiig .1 iiie.isiii. iiu nt in. llio.l lot i.itinp l.xii... 

lations; dcU-tnuninv. at'i*liialum i.iiis. aii.l I" 

gislics bn haiidliug illeinl.als Idi-iililv .ul|iiiaiil . .ii.il .'d.h 
lives t.» improve the ellectin iu ss ..t .uii. iit ii t.ird.ml- I . 
uatc fire control i'<|iilpineni 

Ptogtess. TUe eireclive nsv of 1/ yn.ijv Tuiiyiin .-/.ouc' 
devclo]ic«l for the Soullicin l.ii.-st in.* I .ib<ii.ii.-is i-- 
remotely ignite fuel ftotn \\ toad li.v. bvi-n .Ivinon- it it. >i >• . 
two forested mens Ailillciy iiiipiii l ar.-.is .it I mt Sii-.-.ui. 
Cieurgki were tuesciibed Iminvd by tiling Ins.s lioiu ont.t.iv 
liclicoptcis ill a spol-giid palliin lit.- iili-iilii ..I hrii. 
tccUuuiuu biw also been iiseil in u-iuole .oi-.is ..f ib<- I o-i 
gliides National I'aik in Mori.la rtoin .1 l.-.is.-d heli. • 
DuUuviluud Ueavei airciall .mlfilt.-d wilts intein.d b’-'* v .tt.-:. 
liinks can build cMeclive iireline when ilioppiiip .Mnl■ll•■<.Mlll 
pliosphaic fire retardant soluliuns 
SUPmun-n BY U .s l>cpi. ot AgrknUiire I S 
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\vjld hind fires swept into 0:ikl;nid; the NowhnII. Chaisworth, 
.Simi, Miilibu and Cajon I’ass areas of Los Angeles Cotinly, 
and the Alpine, LaCresta. Jainul amt Harbison area of San 
Diego County I he NOl.-SUI Fire Research Group in- 
vestigated four of these fires to determine factors that ena- 
hlcd wild land fires to enter urban areas, why some houses 
survived while those around it burned and the role of self- 
help Ihcso fires followed the pattern expected during hoi, 
dry weather at the end of siiiiimei when strong winds drive 
flames out of control 

Pub Nov. 71: 82p., N II.S No. AD-73ti 60S; I»C 53.00 MF 
$().95. 
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5.0013, STUDIFS OF IMAGRS OF SHORT-I.IVF.D 
F.VtiNTS USING l-RTS DA TA - ALASKA 

If’vt DIAI TSCUMAN , Siiiithsoiiiaii Insiitiilion, Cambridge. Mus- 
stichine’frs 0213X 

Abstract: (lie aiithoi has ideniifiod the foilowing signincaiit 
results. It has been tiossiblc to identify old fires in the 
Alaskan tundra and to monitor the development of active 
fires The area burned can be i|iiiek]y dclcnnined by a 
number of inothods. I he F.UI S-) salcllilc provides a con- 
venient way to monitor fire damage in remote areas 

Pub Dec 72: .Ip . N I LS No 1'73- 10025 I'C S3.0() MF S0 ‘)5. 

SUI’I’OR IFP HY U.S, Nall. Aero. & Space Adm. 

5.0014, 1 lUr. CON VUOl m.ANNINti AND FlUF. I'RFVLN- 

TiON IN i iin nortiii-;asti-:un unitfd.stati;s 

I'J. JOHNSON, Mtehigau State University. U.S D.A N. Cen. 
For Hx Sta., I\ii\l I.iiiLuit}!, A/h7i»Xvm 4H823 (NC2I0I) 

Objective: Develop ami apply weather and fire danger informa- 
tion iieedcil for fire control planning, describe and charac- 
tcri;c forest fuels, and develop and lest methods fiir reducing 
the iiteidence of imin- caused fires 

Approncli: After enipirically irleiilifying the mete<»rologicaI ami 
climatic elctiicnls llnil eontribnlc to large Hrc occurrence, a 
fire atlas will lie tmule for the northeasiern and north central 
States tiint will be useful for developing legional and in- 
leisliitc mobili/alion plans. Selective forest fuel infoTm.itiun 
will he collected from vaiious locations in the 2 1 -Slate area 
and merged with data already lUi hand to develop regionwide 
fuel information Coiicuriently. methods for rapidly s;impling 
fuels will be ilevised l-'iiel data will lie interpreted in terms of 
its effect on fire behavior ami meorporated imo theoretical 
fire lichuvior niodcl.s whicli will be validated by making pilot 
burn tests Fire eniisej, will be related to fire weather, fuel 
Ii.i7nrds, puldic activity, ami other factors in an effort to 
Identify where the fire prcveiUion research effort should be 
ainceatratevl Cost analyses of various fire prevention 
techniques will iie imule, willi tlie initial npproach concerned 
with ruilroad-causctl fires Hased on the sncces-s of developing 
prevention leeiuiiqiics for railroad fires, other aspects of fire 
prevention will be investigated. 

Piogrcss: Fuel treatment guides for Northeastern Nmional 
Forests were tievcioped from currently available fire Iiehavior 
models combined with empirical fuel data. 'I he guides in- 
clude computer generated graphical displays of expected 
rates of spread ami fire line intensities for various levels of 
slash loading and fuel dcpiits in F.nster» forests. Projections 
of slosh production under viirirnis stocking levels and basal 
arc.is by species .ire di.splayed in tabular fornt- A climatology 
of precipitation duration has been Hssemblcd for use with the 
National Fire Danger Rating System. The climatology gives 


sj» NiuiviuutTi I uaid ifurri » • inc 

ern National Forests isolated various combinations of 
and specific causes, .ind the activity and class of 
responsible for man-caused fires. 

SLiPPOR i ED DY U.S. Dept of Agriculture • F.S. 

5.0015. FOREST FIRES IN MISSOURI 

D.A HaJNF.S, u s. Dept of Agriculture, North Cen 
Expt. Sta.. Si. Paul, Miimesoia 55101 

Abstract: 1 he report describe.s factors that contribute t 
fires on two of the stale of Missouri's protection di.str 
the Clark National Forest It includes an analysis 
cMUbC. annual distribution, weather, and activity by 
week; iind also discusses multiple-fire days 

Pub. May 7.1: 22p . NTIS No Pn.223 51.1/3: PC S2 
5.1 45 

SUPPORTED UY U.S Dept, of Agriculture 

5.0016. FIRE WHA1 HER & BEHAVIOR OF THE I 
SIOUX FIRE • MINNESOTA 

R IF. SA\'D0, U.S Dept of Agriculture, North Cen 
Expt. Sta.. Si. Paul, Miunc.wta 55101 

Alistraci: In mid-May iy7l. a ntirihcrn Minnesota fire 
almost 15.000 acres of forest land. Abnormally dry 
caused mild drought during a time of year when vci 
Wits still in the cured .stage. Ignition began during oni 
most severe fire-weather days experienced in the hii 
the Superior Nniionul Forest The spread of ihc I 
enhanced by extensive cutover aretis and grass marshi 
fires were a significant problem: their ignition and 
were greatly assisted by the dead fuels remaining ft 
spruce budworm outbreak of the early lOfiO's. Inlens* 
fires occurred in areas wlicre the forest stands wcr« 
Among the many coinplieaiiiig weather factors wci 
.shifts and high velocities assuciaied with rapid frunta 
nicnw through the tircii. 

Pub Apr. 72; I2p.. NTIS No. Pn-223 411/0: PC S2, 
$1.45. 

SUPPORTED BY U.S. Dept of Agriculture 

5.0017. RE.SKARCH AND DEVE-I.OPMENT OF 
PREVENTION TECHNOLOGY (FIRE PREVEN I IOl 

Ml.. DUOLITPLE, Mississippi St. University, U.S. I 
Forest Expi. Sta., Siaic College, Mi.isissippi 39762 (SO 

Objective: Develop a system For forecasting long-rangt 
in man-enused fire occurrence and produce guideline; 
cetuliary fire problem analysis and prevention prograr 
lion. 

Approach: Sy.steinatically analyse the association betw( 
occurrence and phy.sical, social, economic, demograpl 
political variables in a search for reliable and valid im 
of fire occurrence variation Intensive study of a wid 
of localized incendiary fire problems will produce mos 
information upon which fire problem analysis guideli 
be based. Experimental and current prevention measu 
he installed and evaluated following most of the studit 
study of incendiarists, fire problems, and preventio 
sures will augment the major effort. 

Progress: A study of man-caused fire risk in six Souther 
lies was designed to .systematically analyze the stnicti 
litudinal, and cognitive dimensions of risk. Upon the 
the re.sulls of the study, it was concluded that muck 
variation in accidental fire occurrence can be expla 


5.0018, 
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populalioii dcnsi\>, ixiraUty. and wcio- economic status. Al- 
titudes and knowledge about forest fire use and ctTecIs w-crc 
more closely associated with incendiary fire occurrence than 
with accidental occurrence The results of thus study added 
significantly to an understanding of the nature of nuin caused 
risk and arc being u«d as a basts for research planning. An 
objective prediction of fire occurrence is a prcreqiiisilc for 
prevention program evaluation In a recent evaluation of a 
personal contact program, the technique of using multiple 
regression as a predicting method in analyzing fire cK-ciir- 
rcncc over time showed promise A regression using two 
parameters reflecting weather variation (Spread Index and 
Class Fire Day), over a five year period of 40 monthly obser- 
vations, yielded a highly signifitanl equation, accounting ftw 
bST of the variation in monthly fire occurrence. 

SUPPORTED BY U S Dept of Agriculture • F S 

5.0018, PHYSICAI.. CHEMICAL. AND PHYSlOl.OGICAl. 
PROPERTIES OF FUELS HKI.AIED TO FIRI-. 
PHENOMENA 

fl F. A.‘^DERS(W. U S Dept of Agriculture. Intenntn. r*»r. Ar 
Rg Exp. Sta , Missonlo, Stoniaim 59801 (IN'HKM) 

Objective: Determine and describe quantitatively those proper- 
ties of forest and range fuels which affeet iguitmu. spread 
and intensity of fire. 

Approach: Investigate the physical and chemical properties of 
individual fuel particles that influence the way.s they ignite 
and burn Study the factors which determine the rates at 
which fuels exchange moistuie with the ntmosphetc and the 
influcrtcc of heating on fuels and time-temperature curves for 
both spontaneous and pilot ignition of variou.s fuels. Con- 
tribution toward the development of an ignition imicx for the 
National Fire Danger Rating System is an objective of the ig- 
nition research. 

progress: Research efforts have generated fuel inveiitory 
proccdurc.s, knowledge of fire history and fuel eharaelcristics. 
data on growth cycic.s, seasonal change and daily variation, 
inforniaiiun on ignitiun properties of fine forest fuels, and 
eonsolklation of fuel data foi appraisal, mauagement. fire 
planning, fire-danger rating, and aerial attack research ihe 
Region I Stage I resource inventory now ineof|torates fuel 
inventory methods and procedures. Compiilcr programs for 
utilization of the data have been prepared; output is or will 
he used for two National Forests, R-l Wilderness Study, IN I - 
Wyoming Study Data of crown weights is Iwlng gathered to 
improve residue weight estimates Ecological land unit 
descriptions have been developed for the basis to the ap- 
proved fire management plan in the R-l wilderness study. 
Spontaneous and pilot ignition characteristics of pine nee- 
dles. rotten wood, and chcalgruss are being documeiilcd and 
provide input to crowning and spot fire hazard considcr.i- 
lions Fuel appraisal elements have been identified and 
method.s of relating to field personnel explored. The retai- 
dant retention efficicney by fuel size has been studied and 
results interpreted for use in the aerial attack research pro- 
gram. This research is providing cs.scntial data for the 
development of fire spread and micnsiiy mvMlcls, firc vlmtger 
rating, development of a fuels appraisal system, inputs to 
aerial attack research, and land management resource inven- 
tory requirements. 


Objective: To (lelcrmiiic the Imsic char.ictciislics d llr« 
lightning storms and mctluuK and systems l*»r >luii 
lion and iiuidificalion 

Ajipioacli: (A) SludyiuV. the pUysical processes imnlve 
forinalion. imneiiieiil, and Pehavini nl lighliiinp. s'to 
Dcscriltiiig the piopeities nl ligliliiing tliseliiiigcs. im 
the ehariieleiisties ol eluiip.e eenteis aiul the en 
strikes (C) Sindying physical pmiesses ictnlcil 
development I'f tlumdeisPnius (Dl Sttulying the 
lechniqnes, and resiills of weatliei imnlitic.it it »ti prnre 

Prtigiess: A niiilliemnlical eiimoliis elniul iimtlel was ilt 
utili/ing various as]tei Is i*r esisliii}’. ehnitl iiitulels A : 
of the steady-stale model imiuates good ajp fcineiil I 
it siinolalcil cloud .mil me.tsmemvnls oht.mu-il ot luii 
cumiiliis clouds AdtIilioii.ll wtnk is iet|iiiinil In prt 
inode) that can I’e used to sliuly Rmky .Moiinl.iiu I 
storms A cnnpetaljte ligliliuiig. mndilie.ilimi slinly i 
Ihe nuicaii nf I anil .Managiineiil mul the IISDA I m 
vice was initiated in 1*171. Ihe simly is ilesijj.»Kd In . 
tlic effect nf DIM clniid seeding, nn the riiiuliJit . 
Alask.in lighlniiig slniins A study pl.ui aiul .liihoiiii 
inciilation are piesenlly In iiq: piepaiiil lin the stn 
have cslablislieil lhal lig.htniiig disi li.uges witli Inup 
dnr.dions lire the e.iuw ol most Unesl hie ig.iiiilnns . 
Hie prnivihilily nf ig.nilinii is pinpoHinn.il Iti llie co 
current duration Results liniii tlnmdeisloiiii sei'diiig, 
nicnis duiifig I'Ri.S-ri? show lli.it. Ini this pilot expi 
cloud seeding rcdiieetl I'olli the liei|ueiiey ol on iiiii 
the diuatum of limg coniiuuiiig, ilisehiug.os I lu•‘.^■ 
strongly im|)ly llinl, if the elici ts of scediiq; on i line: 
lions can he repinduecd on an npeialioii.il Inr.is. llir 
scetling can he c.xpectcil to siihslaniially u dili o the pi 
ly of finest fuel iguiiion by ligliliiiiig from tif.ili >1 sini 
liititnial evaliialioti of Ihe clleels nl secilini' on li 
under fielil enudiliniis arc iei|uiied helnie ii systcins . 
can he made ol'pnienlial npei.ilinii.il iungi.iiiis. 

SUl'I’ORlId) IIV 1) S Dept nl Ag.iii ullme I -S. 

5.(H)20. (.ONIROI AND IfSl Ol I IRI 1‘AKIh Ol 
IN WII.I)I RNI-SS, DARK. AND Ollll R Ul ( HI A ! 
ARIA.S 

(' f;, ///IRDV. US Depl nl Ag.iivuUiiu. Intiiintn I n| 
l iqi. .Sta , Mtwiiiilii. Mniiiiitui 5‘ih(i 1 ( IN I 1 ( ».’ ) 

Ohjet live liienrpnr.ili ii-mmu Ii liiulings iuin Iho iu>>s| < 
means nl solving the tire innlml prnhleiiis ol nif 
park, null reeie.iliniial aie.i iii.iii.igi'meiil I )<*(i iioiiu 
use fire in resnuree ni.niageiiicnl .lud llio lin o 
material eharaelerislies ninsi suii.ihle tor lire t ouii.il 

Appmaeh: Develop a ptnhleui uu.dysis nl \i ihleiiiess, p. 
recicalinual area uian.igeineui in leleicme to fm- 
nceils. Determining use nl lire Ini li.i/.iiil lediu linn ,ii 
land maimgemenl purposes Screen lire lel.inl.nit il 
foi siiiiiiliility in fire eonlrnl. Olliei rcse.ireli will fneii* 
danger rnling and its interiiiel.itinn by user .igeneies 

Progress: A series nf iiifilrn]! tests enmlueteil Inst ye.ii , 
year inovideil data nn Ir.ijeeinry and grniuul pallerii 
on several .liilankcr lank eonfigui.iliniis iiml ilcgiees 
.suri/atinii (C‘-|.ll) MAIdS). lel.ird.mt ihenlop.ie pn 
nirenifl allilude and speed, and ernssiiind .Some i 
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MAJOKRtSASIf-R TYPES 

rtill help in comparing cffecis of other chemicals and addi- 
tives 

SUPPORTED BY U S. Dept of Agriculture ■ F S. 

5.0021. A MODEL Ol- I IIR FORI-STS OF GLACIHR NA- 
TIONAL PARK, MONTANA 

H fl wniTTAKlin. Cornell University, School of Biological 
Sciences, liluwn, New York 14850 

Di Whittaker and his graduate student, Stephen R. KesscH. will 
investigate the forests of Glacier National Park. Montana, 
with a ^iew toward the development of gradient models for 
three different approaches t«) the study of the disirilxilioii 
and structure of the forests: I ) ;i direct hahilat-grariicnt anal- 
ysis .along elevation and topographic parameters. 2) an in- 
direct grailicnt analysis of low-elevation lake innuence.s and 
high-elcvtition wintl-.snow-exposure influences, anti 3) a time 
gradient analysis tif succession after Fire. The component ircc 
species will he viewed iis disirihutcd tilong the axes of the 
habiliii liypcrspace. An iniptirttmt aspect of the proposal is its 
potential for testing hyporspacc ami niche models in vegeta- 
tive systems. In tidililion the re.sults of fioltl work :md infrared 
photography will provide vogcliilion maps. The results t»f the 
succcss'onal study should permit pcdicUons that will he use- 
ful fur controlled fire management in Glacier National Park. 

SUPPOR'IliD BY U..S. Nall. Science l-'oiindation 

5.0022, HFTHCT OF PUluSCRlUI-n BURNING ON WATl-R 
YllilJ) AND OUAI.ri'Y FROM BRUSH INF'L.STUI) LANDS 
-TEXAS 

U.A. llW/f»7/7', I'cxas Technological Universiiy. School of 
Agricalturc, l.tihhiK-k, I'extii 7‘J40y 

The proposcil researcli plan involves studying the effect of 
prescfihcil hurning on wiilcrslioil cover, soil movement, over- 
land flow, imd water viuality over ii permd of three years on 
an Ashe Juniper site. Replicate micro- watersheds will he 
constructed mi three degrees of .slopes in Imth ( I ) areas to 
be burned and (2) in areas tun to be hiiraed 

The specific area of study is about 40 miles cast of Abilene. 
Tevas, un the Caldwell Ranch. 

The study will evaluate soil movement, overland flow, and 
water quality {deleriiiined by nieetiaiiieal analysis and or- 
ganic auutct contcntl in relation to watershed cover, degree 
of slope, and intensity and dunitioa of storms Hence, flue 
study is designed to measure flic magnifude of water yield, 
sedlnicniiilion. and water (iiialiiy folUming a burn in rclalion 
lu viuiriii.s degrees of cover and .slope. If inrrning is going to 
be practiced, whiit are llic giiin.s and losses, and what are the 
sites where burning should not he allowed, if any, for mnx- 
imuni sustained yield and ({iiality? 

SUPP0RTF:D by U.S. IX-pt. of interior - O.W.R.T. 

S.002.T, NATURAL DISASIf-RS OPERATIONS 
PUNNING l-OR .SLOWLY DEVELOPING DISASTERS. 
VOi.UMb; I 

A..UCHS. Inst, for Defense Analysis, Arliiifjiaii. P/r^/Wrt 22202 

Abstract; TTie paper describes a prototype natural disaster 
operatiuns plan for .slowly developing natural disasters such 


SUPPORTED BY US Dept, of Defense • Army 

5.0024, MECHANISMS OF WILDLAND FIRE SUPPRES- 
.SION 

R.C CORLEIT. Univ. of Washington. School of Engineering, 
Sfatiie. 98105 

The ultimate objective is rational understanding of wildland fire 
response to fire .suppression measure.s for use in the develop- 
menl of proper etjuipment. attack strategies, and manage- 
ment techniques that will minimize costs. Specifically, the 
research will delineate controlling suppression mechanisms 
for a set of fire situations and formulate meaningful field ex- 
periments, through analysis and laboratory experiments in 
cooperation with the U.S Forest Service 

One phase of the program is the development of an un- 
derstanding of the response of representative wildland fuel 
lieds to the environment posed by the gas-phase fire, in con- 
junction with ihcririiil and chemical disturbances due to sup- 
pressive action. A concurrent phase is the development of an 
understanding of the response of the gas-phase combtistion 
processes when changes arc imposed through modification of 
condensctl-phasc, ambient conditions, or through direct 
modification of the flame itself from suppressive actions. 

Following an analytical iniegrution of the two component.s, ex- 
periments will be conducted to validate tind improve the 
models for the description of fires subjected to suppressive 
actions The first .supprcssani will be water, followed by dry 
powders Field experiments that can establish the validity of 
the formulated model will he specified. 

SUPPORTED BY US. Natl, Science Foundation 

DISASTER MITIGATION 

5.0025, FIRE PREVENTION ■ CALIFORNIA 

IKS. I-OLKMAN, U.S Dept, of Agriculture. Pac. Sw For. & 
Rr- Expt. Stti., lierkeley. Californio 947(11 

Objective: Define and quantify the parameters affecting risk; to 
measure the fire prevention knowledge and attitude of 
representative groups of forest users; and to develop mea- 
sures for evaluating fire prevention programs. 

Approach: Conducting a pilot study of fire prevention methods 
in a test community in Butte County, California; conducting 
a resurvey to determine changes in fire prevention knowledge 
niul attitudes of county residents; and analyzing Tire preven- 
tion' content of newspapers of the area. Isvaluatiug preven- 
tion films developed for use as television ‘spots'; testing ef- 
fectiveness of special programmed conservation educalion 
materials in lower .school grades; and studying fire prevention 
.signing and other preventive materials and techniques Identi- 
fying and characicriring high-risk forest users. Studying the 
organizational characteristics of forestry activities related to 
the efieetivencss of fire prevention efforts. 

Progress: Evaluation of the experimental fire prevention pro- 
gram in Diitte Co., California showed little change in levels 
of knowledge and attitudes among the resident population 
from 1964 to 1970. Fire records do show a drop in fire start.s 
in the county during period of intensive prevention activity. 


m normal viewing. Voutli film was tounu u. oe — - 

live lhan Smokey film m making peopk m genetul nunc Lon- 
cerned aboul fire law cnforccnient A coordmaied program 
for leaching Hre prcvcnlion and conservaiion eiUiCirtion w 
children (K-3) has been developed from the slmlies ai Chio 
Stole and the Headstart Project. 

SUPPORTED UY U S Dept of Agriculture • F.S. 

5.0026, URBAN CEOI.OGY PLAN FOR CALIFORNIA • 
THF NATURE. MAGNITUDE, k COS1 S OF GEOLOGIC 
HAZARDS &. RFCOMMFNDATIONS FOR IHLIK 
MITIGATION (ABRREV) 

J r ALFORl-:. Slate Div. of Mines «.k Geology. Sotrmncnio, 
California 955JI4 

Abstract: This report recommends loss redviction measmes for 
10 geologic problems wliich collectively Ihrcaicn im esli- 
maied S55 billion loss m California’s urban areas from 1970 
to 2000. The problems are earthquake shaking, loss of 
mineral resources in urbanization, landsliding, n«)oding, ero- 
sion activity, expan.sivc soils, fault displacement, volcanic 
hazards, t.sunami hazards, and subsidence. The icpc»rt 
describes the nature, dislribution, and magnilude of each 
problem, as well as costs and effectiveness of possible )o.ss- 
reduction measures, and agencies rcs(ioiisible for llii»sc men- 
surcs. 

Pub, Jun ly nip,. NTIS No. Pn.222 447/5; PC ^7,75 ML 
1.45 

SUPPORTED BY U.S. Depi of Housing Ik Urban Develop- 
muni 

5.0027. NATIONAL FIRF. DANGER RA'I (NG 

J W. LANCASTEH, Colorado .State UniverMiy. U S.D.A Rocky 
Min. For. Stu , Fort Collins, Coloriiilii 1111521 (RM2MI6) 

Objective Develop a nrc-tiiingcr rating system suilablc for use 
hy all svild'lanvl fire conuol .igoncies 

Approach: The system will include as a miiiimiiin a ilisputcliing 
index, a presuppression index and a seasonal .severity index. 
Ail indexes and guides will he developed from existing iiifiir- 
maiion or information provided cnncurrenlly by other fire 
research work units. I he dispatching index will be a suitable 
combination of <i raic-of-spread and a rate-of-coiiilnislion in- 
dex The presuppression index will lie a combination of the 
dispatching index and potential iiumhers of fires. Prcsiippres- 
sion indexes can be accumulated to provide a sea.sonal 
severity index. Guidelines for defining areas siillieiently 
homogeneous for fire danger rating will also be provided. 

Progress: NFDR system iniplemenlaiion itrocceded on a large 
scale in 1972 The U.S F'oiesl Service adopted h, and mosi 
U.SFS Regions have completed installation. Other users in 
1973 are the Nulioiial Park Service, Ilureau of Indian Affairs 
and, ni least 1.5 SlaCc.s. Ihc (lureaii of Land Maiingciiieiil 
plans adoption in 1974. Joint implementation efforts are 
given high priority, and cooperative efforts have resulted in 
new methods of smoothing the iransilioii. Means of obtiijning 
full advantage of new NTDR capabilities arc being explored 
with u.sers Computer software work re.sullcd in program AF- 
FIRMS. which will undergo 197.3 field trials. It yields real- 
time observed and forecast NFDR nnmlH:r.s. .sets 
preparedness levels, and utchives data. Any SMbsetilwr in live 
United States may access this program after It is released for 
use in the Fall of 1973. Contracts will complete Ihc principal 
work remaining on the fuel moisture analog, and the mniiunl 
weighing scheme will undergo field trials in 1973. Electronic 
analoe rnmiiiuirpmr'nr ini-.'vLtiafitt.'.nc 


limies ii.s do sinmiMck loci nunsliiie slu.lics, ..iiu.n.,i 
NFDR iippHcaiions; ii"*’ optiiniznlion of i.uing Motion nci 
works Ihnnigh fiie clioiate .imilyses 

SUPPOR irn nv u s Oept .-f AgikuUuie • F S 

5.002R. AHtnORNI-; INFKAUIU lOKI Sl I IUL. l)l Hi- 
MON .SY.Sn M 

H.A. U'lLSON. U S. Dept, of Agi ieiilluie. Notihfin I orcnl I irc 
Lab.. Mmoii/it. Moitionu 5'J«(H 

Altsiracl: Hie fejioit onlliiies the basic iei|iiiteiiu-iii«v loi .in .m 
home iiifrnred loresi tire ileteclion system mnl diseo'-svs the 
capubillty of the system to delect hot lire tainels in natui.il 
forest biickgoniiuis 

Pub. May 71: I I Ip . N I LS No AI) OSl: |‘C SHitl Ml 
$ 0.95 

SUITOUri'i) HY U.S Uetvl ol AgritnUmc 

5.1I029. UAOAU Ml II OROI (HJY AS A MODI UN IOOI 
FOR FORFSl IIRI- PROlIfllON 

/).»'. KltlU.CFli. U S. Dept, of Commetee, Nall. Weatlwi Svi 
vice. Alloitiu- ( ilv, M-u’ .IriM'v 

Alvslracl: Ihc National Weiillici SiTvke iinluis now wnlOi -sef 
niiiiiy of the CiHinfry's lotesis I’li liiies lioni these t.oLcrv • .m 
lie rcimnerl to Flic ('tniliol Olliccs .iiii) Nutinn.d We.illu-i 
Service l-orcsl Mclcorolitglsls U.itii liom the i.ulnis li.oe .i 
grout ricnl of poteiili.il vnlue to liie l Oiiliol o||ii-fis Soiin- .i|i 
pWcnlions inclmle fl) beli»iiig lo rleteimlue aioio. of loyh .i 
low Iniikhiji index. (2) lnculing urciui lo be sc.irvlnd f"i 
|H>ssil>lc lighlnilig eaiiHcd Hies, ( If ileliiteallitg xvimbilntl' ap 
proiiching going Fnes mul (4) .slmwliig pnlliH ol hIimWois Hi. I 
may reduce Hies in assist mop iiji 

Pub. 1971: ll|i. NILS No. ( 'O.M ’/ 1 Mllfil) I . I’C $ I cm Ml 
$t».95 

SUPPORll-D UY U S Depl ol (‘omiiieiie NO A A 

5.0030. DIF; DI.IICIIDN Ul ( I NIFKS Uf « UM 
HIISIION (» SMAII. DIMI NSIONS HY Mil Ml HIUD 
FDR IR PnoiDGRAPKY 

I'.l HINFNKi), U.S Ail l oice, l oieign i eclinologv Divivmu, 
DrrylrMi. Ohht 'i5.l3.f 

Absliiicl: Ihc need lor seeking n new. lellnble ttulluMi ’.-.IikIi 
iiiiikcs it possible to delect ceiileis ol loinbuslton in 
tires in euily stages ol Iheir ilevelopmenl is well known Sn, li 
a iiicifiod can hccnnie the niellind ol inli.ired plmlxgi.ii'l.i 
fioni iiiicruft. I he pntpose ol the report is to ev.ilii.it.- the 
possibiliiies of rising iiiliuied seiiiiiilng eqiiipmeiil lot ll.r dc 
icclion id' centers of eoinluislion of snnd) iliincnsions 

Pub. May 7.3: I7p,. NIIS No AD 7b2 2f.5: PC $tim Ml 
$0.95. 

SUPPOR I FID UY U.S. Dept of Defense Air Force 

5.0031, OPEHAIINCi PLAN FOR I IRF WFAllIFU SI R 
VICE IN .SODin CAROLINA 

JJ}. KANHH', U.S l)e|)l. of Coimneicc, Natl We.ilbei Scr 
vice, Coltimhlti, Sniilh f 

Alvstrvicl; The publication contains the r'lvcraling pl.in lot Inc 
wealhcr .service in Smith Caroliim. It dcscribc.s ilic •.cruic 
imil methods of ofilnining it. It explains details on liow Fnc 
weather obscrvaiions arc minic and rcportcrl iinrl pnivi.lci 
phone numbers of fire wcnilicr ofnecs imd I'eHiilciicc pb. 'UC 
inimhcrs of fire wenihcr forecasters. Dcliiils mi Fitc we.iil.ft 
wiirningx and advisory ueallici' infmnialion/bricrings ilnni>i 


5.0032, CORRKl.AIION OF SATF-LLH R AND GROUND 
data in air pollution studies (ABUREV) 

al. COPELAND. Old Dominion University, Graduate School. 
Wor/oIA, FirKJHiii 23508 

Abstract: The iuiihor lm.s identified the following significant 
results Analysis of U-2 imagery of CARETS site indicates 
smoke plumes can he easily detected, l-irsi look at selected 
nRTS l color composites demonstrates plumes from forest 
fires can be dctcctctl. 

Pub Sep 72: I2p., NTTS No. E721016U; PC S3 (10 MF $0,95. 

SUPPORTED BY U S. Natl. Aero. & Space Adm 

HAZARD REDUCTION 

5.0033, FIRE ENVIRONMENT AL TEST CHAMBER - ITS 
DESIGN AND DR VI- LOPMENT 

CL AVVIL, U.S. Dept of Agriculture, Pac. Sw. For. & Rg. 
Fxpl. Sta., Berkeley, Cillifnniia 94701 

Ahslriicl: The Fire Eiivirnimiental Test Chamher at the Forest 
l-ire l.ahorauiry, River.sitie, Ciiliforniii, can duplicate under 
controlled C(»ii(iition-s the key facKirs that affect the (lanima- 
biliiy of wildland fuels Within certain limits, it can produce 
air flow, solar radiation, temperatures, and ruhitivc humidity 
First developed in I9(i2. the test chamher has since then tin* 
dergonc .scvcrjil nuKlifications to meet retuiircmems over and 
above ilic original eapubilitics. (he chiiracieristics of the lest 
chninhcr ami nature of tlic changes are explained. Recom- 
mcndaiioiis on de.sign nnd development are offered. 

Pub, 1973: lOp., NTTS No, PH.225 402/1: PC $.3.(K) MF $1.45. 

SUPPORTED BY U.S. Dept, of Agriculture 

5.0034, fTRRS CAUSED BY ROUIPMRN E USED DURING 
CRITICAL ITRR WliATTIRR IN CAl.irORNlA, 1962 • 
1971 

DC. nEUNAUDI, U.S. Dept, of Agficullurc. Pac. Sw. For. A 
Rg. Expi. .Sta., Ilerkfivy, Califoinia 94701 

Abstract: Use of ccrliiiii lypes of e(|uipmciii during fire .season 
is a ni.njor cause of forest fires in Ciiliforniii. To dctcimine 
what these typc.s arc and the chanicterisiics of people using 
them, the fire invc.stigiitioti reports for one unit of (he 
California Division of I’orcslry were nnaly/ed for critical fire 
weather periods over a lO-yciir span. Roadway vehicles -au- 
lamobilcs and triick.s- were responsible for most of the equip* 
rnent-use fires. But few such fires, when starting in critical 
fire wcatlier, rcachcii major proportion. Most of the major 
ru<idwny vehicle fires started (luring iion-critical periods. 
Recommendations for improving the Fire Investigation Re- 
ports and for new regulatory measures are offered 

Pub. 1974: 8p.. NTTS No. PB-2.TI 080/3: PC $4.00 MF $1.45. 

SUPPORTED BY U.S. Dept, of Agriculture 

5.0035, Al.l.OCATTON MODEL FOR FIREFIGHTING 
RESOURCES 

FW. BRATTEN. U.xS. Dept, of Agriculture. Pac. Sw. For. A 
Rg. Expt. Sin., [ierkeky. Californio 94701 

Abstract. A study is luuleTway to develop computer techniques 
for planning suppression effort.s in large wildfires. A mathc- 
ntatlcal model for allocation of firefighting rescrutecs in a 
going fire has been developed. Explicit definitions arc given 
for strategic nnd tnciicnl planning functions. How the model 
might be used Is illustrated by a fictitious but realistic 


SUPPORTED BY US Dept, of Agriculture 

5.0036, CHARACTERISTICS OF PEOPLE WHO START 
FIRES .. .SOME PRELIMINARY FINDINGS - CALIFOR- 
NIA 

J.a. CHRISTIANSEN, U.S Dept of Agriculture, Pac. Sw. For. 
A Rg Expt. Sta , Berkeley, California 94701 

Abstract: Rccrcationisis or city dwellers are usually most often 
thought of as being responsible for starting forest fires. But a 
limited study showed that fire starters were mote apt to be 
people who lived near and worked on the national forests. 
They were relatively young and undereducated, and had 
g<Kid reputations in their communities. Employers held 
responsible for forest fires started by their employees most 
often had multiple fire violations, but good reputations in 
their communitic.s. These and other characteristics of fire- 
starters were identified by analyzing 165 fire ire.spa.ss reports 
from the Forest Services’s California and Iniermouniain re- 
gions. 

Pub. 1971; ?p.. NTIS No. PU-107 883; MF $0,95. 

SUPPORTED BY U.S. Dept, of Agriculture 

5.0037, REDUCING FIRF HAZARD IN PONDEROSA 
PINE THINNING SLASH BY MECHANICAL CRUSHING • 
OREGON 

J D. OEl.L, U S. Dept of Agriculture. Pac. Sw. For. A Rg. 
Expt Sta . Berkeley, California 94701 

Alvstract. Prccommcrcial thinning in ponderosu pine stands in 
the Western United .States is a growing practice. Thinning 
slash can, however, be a serious fire hazard in dry areas. 
Crushing and compacting this sla.sfi may be one way of 
leducmg the hazard. Tliree types of mechanical crushers 
were ie.sted on the Deschutes Naiionul Forest, Oregon. 
KesuUs indicate that at least one of tiicsc methods of 
mcclianiciil crushing is effective for lessening the fire hazard 
in thinning slash, and can be done at reasonable costs. 

Pub. 1969: I4p.. NTIS No. PB-193 696: MF $0.65. 

SUPPORTED BY U.S. Dept, of Agriculture 

5.0038. FOREST FlUF. HISTORY • A COMPUTER 
METHOD Of- DATA ANALYSIS 

R M MEES. U.S. Dept of Agriculture, Pac. Sw. For. A Rg. 
Expt. Sta., Berkeley, California 94701 

Alrslracl: A series of computer programs is available to extract 
information from the Individual Fire Reports (U.S. Forest 
Service Form 5100-29). The progrnnis use a statistical 
technique to fit a continuous distribution to a set of sampled 
data. The goodness-uf-fll program is applicable to data other 
than (he fire history. Daui summaries illustrate analysis of fire 
occurrence, detection and initial attack lime, and space and 
lime relationships of multiple fires. 

Pub. 1972: 9p . NTIS No PB-225 397/9: PC $3.00 MF S 1 .45. 

SUPPORTED BY U S. Dept of Agriculture 

5.0039. PROBABILITY FIRE WEATHER FORECASTS 
SHOW PROMISE IN .3.YEAR TRIAL 

P.G. SCOWCROFT, U.S. Dept, of Agriculture, Pac. Sw. For. A 
Rg. Expt. Sta., Berkeley, California 94701 

Abstract: Probability fire weather forecasts were compared with 
categorical and climatological forecasts in u trial in southern 
California during the 1965-1967 fire .seasons. Equations were 
developed to express the reliability of forecasts and degree of 


loKaisters will need help in the necessary compulations and 
snme decision criteria f‘ir planntng. 

Pub 1970 7p . NTIS No. PR 20? 794: MF $0-95- 
SUPPORTtD BY S Dept of AgticuUurc 


5 0040 KORESI FIRF METF.OROLOGY IN IJIF- 1‘ACII K 
COASTAl. REGION 

\] J SOIHOF.DEH. US Ocpi of Agricullnre. Pac- S.W. For. 

i Rg R.p Sta . Rorvaa/e. 92507 (PSW2I0«) 

Obiective Define and describe loposcalc and mosoi^alc 
ue.ithcr patterns in the Pacific coastal region winch affect 
ihe ienition and spread of wildfuo. detctminc luw tlwsc pat- 
terns vary and how they are affected by larger scale patterns, 
heating, topography, and forest thatacierislic.S- 
Appmath Study problems caused by continental air masses, 
marine air masses, and their interactions. Conduct an analysis 
of esisting weather data lo determine mcsoscak* puuerns of 
marine air or conlinentiil air invasions. Conduct fiehl studies 
10 measure loposcale pallcnis in three dimensions. IX-vclop 
iheoreiiciil mathematical oi physical models of tlic meso and 
Uiposcale we.ilher patterns using analyses of field tiata as 


guides 

Progress: Ihrec kinds of mesdsystems-lwo squall mcsosy-stciiis. 
an instiihilii) line, aiul a strong maiinc push-wcie obsetved 
in Otegon on the same day Fach sy.slem produced sudtlen 
changc.s in temportiturc and gale-forcc winds, yet none was 
identiriod on routine synoptic analyses The impact of these 
mesosyslcms cinpliasiics the need for gieatei aUentiou to 
mososcale systems for identification and warning of iinpoi- 
taut Slimmer weather events. A detailed stiiily rc.sulietl in 
several imporcint finriings: photochemical oxidant that 
formed in tiic m-.iTinc layer ts vented up the slopes ami over 
the crest of the San Reniardino Mountains during llic tlay. 
layers of high oxidant concentrations were detected above 
Ihe inversion base, suggesting dial some pollution is vented 
up the slopes and subsequently ndveeted back above tlic in- 
version base, and the diurnal changes in the tempemture in- 
version also conirjhulc lo the high concentration foiiod 
within the inver.sion. These processes result in niuhi-laycrs of 
pollution. I'he study suggests that oxiduttt air pollution is 
transported up to SO mi. to forested mountains, where severe 
damage lo conifer species has been documented Mcnsurc- 
nients of oxidant air piillulion. Icmpcnitures, and wind speeds 
were made in the Central Valley. Sierra Nevada foothills, and 
a high mountain valley nvjdcncc was recorded of the trans- 
port of photochemical smog from the Central Valley lt» 
Mineral King. FHIDAT. a Fortran IV program has Ivccn writ- 
ten lo compute the daily components and indexes of the Na- 
tional Fire Danger Rating System 

SUPPORTED ny U S Dept, of Agriculture - I^.S 

5.004 1 , FOR E.ST FIRF STATISTICAl. I»ROnLF.MS 


F.N. OAVID, Univ uf California. School of Agriculture, Wiver- 
si(3e. California 92502 


The objective is to solve some slulisiicnl problems that have 
.irisen in connection with the development of a basic simula- 
tion model for fore.si fire control by the Forest Fire Labora- 
tory of the Pacific Southwest Forest and Riingc nx|)erimcnt 
Station of the Forest Service. In coopcralinn with the Forest 
Service, which will make its daw available, the following 
statistical studies will be investigated in order to improve the 
simulation model: 1 ) distribution of fire starts related to 
probable cause and terrain. 2) production rates of fire line 
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FOR 


DI'VII Ol’MIN I Ol- IMITUIVIT) lit 
i.SINfi I'RI SCUIIll l) ITKI IN -SOI IMI U.N 


/Ml’ COOriH. VS IVpl ol Aniiiiiliiiic. SI- Fmi 
iiicnl Station. M-mni. t ST .Mtllt 

Objective Develop impiovcd nwlluwls ol using liic 
fuel .uc.is and to accotiiplish silvi, nltiii.d obj. . I 
mine statul. liid. ami wciillici Citu.lilions mi.l. i 
piopiiiiic fiiiiiK tcclmiiinc'- will pioducc a liic ol i 
iiiicnsiiy and bcbavioi. to be alcil to .dtvin.uiw 


fuel reduction 


Appto.icli ncvclopiiig inipiovcd iinliinncnlulK'ii loi 
ing both the presciibcd liic uiul its envnoiinicni 
perittnre iclaliojisliips. heal yield, .ind llaiiu- <b. 
aic of ptimaty inlctesl. foniimiiny. slu.lu-. 
lechiiiqncs. Sliiilying the live ol pti s. i ilu d lii« 
hu/iiid icilnclion, I valnatiiig i*lhci ptofuisinp 
liii/nrd rcdiiulion or picvcnlion ol Inc liotn h.i/in. 

Fiogrcss: About iwo-ihiuls id Ihe amin.il lon-sl .nul 
burning in the SiUitU is iiiuw in lunuaiv. I»l 
Miircli Miixiiimiii |i.ii iHtihile leud'. in ini.il 
fcconlcil in Apiil and May wjih a '.cci'iitl.ii v peiik 
not coinciding witli tiiaxiinnin piesciibed liie •n 
licnlalc toiitils avetiigcd out iit about 15 intvn 
cubic ntctci thnniglioiil llic teal When lilllr 
lakes plnce I'd'orc iicliml ignilion ol litiiig m>m- 
licnlalc pioduclion inuy cxccml IHH |'oniiil'> pet 
biirncti. when |iiehciiling is exlensivc piioi to ig 
tknlute puwltictutit muy be less than Id poiimls 
fuel Inirncil I lydiociii hoii iiml ciiibnn nioiioxide ) 
the same genciiil ticiid Ihe tnaniici m wliiili 
iniilter is put into the nii is a Iniuliou o) llic . 
type of file! enns\ime\l. its ttioislnie content, the 
used, and llie i.ilc of tiie spiead Ihe inaiinei in 
dispeiscd is u lunclioti of ainiosplici ii- stahilitv 
veincity. Picsciibed tires may aeiimllv enhance i 
meiU by reducing Ibc innubci. si/c, .nul mteiislts 
mid theii resnlling ulnioH|)lici ic uinlaniiiialion 

.SlJPPOR I I l) IIY ll .S Depl of Agi ienllnie I S 

5.0043. TItb: INIT UlNt'l Ol Wl AlUl R AND 
ON FOIUiSI IIKI- (K'fURkl Nt 1 AND Ml II 
INI-: i:asi and soiiiii 


/).r II7/.U--IW.S. U.S. Dejit. of Agijcnllnre. M I o 
meiil Slaliou, MfUtui, Ih'iiryiii tlill.'. (SF.’UID 
Objective: Ulemify. mcasuic, ami couelidc ineicoiv* 
allies aiul CKiablisli liow the iiilcrnclions of tiieso ' 
fed (Ire potential •iiul bcli.ivlor. 

Approach: Sliidying liumidily as related to fuel in 
tilenlirying .siuiiilions leuillng to air mass iiisii 
.sidence. inul convection plicm'incn.n Slrnlyiug t 
interaction of ihc ctiminciital and nuiritiine .it 
C'nnlintiing analyses of lire, weather, and lire d.iii 
nieusurcnicnts on going fires, tiiul case studies 
biliiting extrente I'cbavlnr to provide Infininatioo 
iroi nmiuigers in interpreting dangcj rulings ilii 
jieriods Defining elements involved in llie rlejiU' 
nioisiiirc of forest fuels caused by lonu-lcrm droin 


major disaster types 


6 . 0001 , 


Progress: Sc;i hrecite fronts occur in coiistal Georgia on about 
one- third of the days during late winter and catty t^pring. A 
simple method, which uses morning wind .speeds and the ex- 
pected afternoon maximum temperature, permits crews to 
liftcrmine whether or not a sea bree7e front will influence a 
fire Miiximiim fire danger in coastal Georgia occurs at 1300 
ESV in summer and 1500 F.S'V in winter. Lightning-strike 
fires in southeastern Georgia are more likely on thun- 
derstorm days with high value.s of buildup and spread index 
than on other thunderstorm days. Smoke from the Florida 
Everglades fires of 1971 restricted visibilities and limited air- 
craft takeoffs and landings at Palm Ucach International Air- 
port during 17 day.s in April, Init amounts of particulates did 
not exceed the national standard for air quality. 

SUPPOIM F.D [lY U S. Dept, of Agriculture - 1-.S 

5.0044, DHVEI.OPMENT OF EMISSION FACIORS FOR 
ESTIMATING A fMOSPHERIC EMISSIONS 

G. YAMAT[\, I I T Research Institute, C7frtv/;;o. lUinoiK 60616 

Ahsttacl: 1 his report contains emission factots (weight of pol- 
lutnni per acre burned) for estimating atmospheric emissions 
from forest fires (especially wildfires) for each of the ten 
US. Forest Service regions in the U.S The pollutants con- 
siJcicd are: lotitl particulates, hydrocarbons, carbon monox- 
ide, nitrogen oxides, and sulfur oxides. Data on acreage con- 
sumed by wildfires arc used with (he factors to estimate mass 
emissions for eiich region. ‘I he effects of such variables as 
terrain, density of vegetation coverage, type of vcgciatiort, 
wind speed, and Inunidity are also discussed. Finally, 
proposed approaches to inntlicmnticidly correlate these varia- 
bles (via cmpiriciil and iheorciieal nxulcls) with lioih emis- 
sion fiiciors atui mass emissions are presented. 

Piih. Oct. 73: I47p.. NIIS No. Pn-2.3(l HK9/H: PC $4.75 ME 
$1.45. 

SUPPORTED IJY U.S, Dept, of Interior - O.W R T. 

5.0045, ITRE WHIRl.WIND FOUMA'IION OVER FI.AT 
TERRAIN 

DA. HAINES, U.S. Dept, of Agriculture. NiUlh Ceil. l•Ofesl 
Exp; Sin., St. Miniu'.fiito 55101 

Abstrncl: Case studies indicate (lint o|)tiiiKini conditions for 
development of nai-lermin, fire wliulwuuls include: (I) A 
fire of .sufficient acreage am! intensity to create the heat 
source. Methods of hurning are .also important (2) A su- 
pcradinbaiic hipse rale through the lower 300 to 400 feet 
with !i lapse near the dry iidiabalic for favorable lap.se rale. 
(3) Little or no win<l. (4) Clear skies, allliotigb fire whirl- 
winds have occurred under overcast conditions and even at 
night, clear skies lue optimum. Even though fuels will often 
burn well. less than 10 percent of firc scii.son days fulfill 
these condilious in the Upper Midwest 

Pub. Dee. 71: 17p., NTTS No PIJ-22.1 399/7: PC $2.75 MF 
$1.45. 

SUPPORTED IIY U.S. Dept of Agriculltirc 

5.0046, FIRE SURVEILLANCE .SYSTEMS FOR THE DE- 
TECTTON and MAPPING OF FIRES 

S.N. niRSCn, U.S. Dept, of Agriculture, hitcrnitii. For. & Rg. 
Exp. SlH.. Missoula, Montana 59X01 (INT2I05) 

Objective: Develop equipment, methods, and 8y.sicm.s for fire 
detection and rntipping 


sociated with small fires Determine the usefulness of air- 
Uw>e infrared line scanners for the detection of incipient 
spot fires. Analyze the fire detection systems in use in the 
National l-'oresl.s. Study the techniques for employing infrared 
line .scanners on large fire mapping problems 

Progress: Performance spccificntitins for infrared scanners arc 
norv available. .Methods to transmit infrared imagery from 
plane to ground are being studied, radiofax componenls were 
successful enough in the first trials to encour:ige us to in- 
vestigate further A .slide tape on use and performance of a 
small inexpensive aerial Tire .spotter' was prepared. Heat par- 
ticulate and gaseous emissions from .small fires burning in 
rotten w-or>d provided data to complement a theoretic.al and 
state-of-the-art study to measure such emissions for fire de- 
tection purposes 

SUPPORTED BY U.S Dept of Agriculture • F S 

5.0047, FIRE ON A EOREST SOIL 

I) IE. COLE, Univ. of Washington. School of Forestry. .Seattle, 
K'fis/iingnm 9K105 (WNZ0CK)I2) 

Objective. Study the effect of burning as a process, evaluating 
both the changing character of the elemental capital and the 
dynamic i^ature of elemental movement 

Approach: Evaluate the changes ihal have developed in ihe 
basic organic and mincralogical composition of the soil dur* 
ing and following burning. Determine Ihc patliways and rale.s 
of elemental movement in tlie soil following burning utilizing 
a tension lysimcier system. 

Progress; A system utilizing tension lysimciers has been 
developed to inca.sure changes in ion transport in ihe soil of 
a forest staml Mibjccied to slash burning. The results of this 
study show thtii I. Slash burning causes transfer of large 
quantities of nutrient elements brtih to the soil and to tite at- 
mosphere. 2. This increase in elemental transfer is related to 
the fuel load. 3. Elemental loss front the rooting zone is in- 
creased up to 4.5(1% by burning. 4. Leaching of the asli layer 
is (be major .source of mobile elements, heating of (he soil 
lia.s only :i temporary effect on elemental mobility, .5. Trans- 
port of elements through the soil is related to the sohil)ilily of 
(he ash constituents. These re.siilis have led to the publication 
of a paper In addition, lliis work has led to the development 
of an expanded program of fire research in cooperative 
agreement with the U. S. Forest .Service. 

-SUPPORTED UY U.S Dept of Agriculture - C S R.S 


6. FLOODS 

INDIVIDUAL ASSISTANCE 

6.0001. DISASTER INVESTIGATIONS 
C.G. CULVER, U.S. Dept of C’ommercc. Natl Rureau of Stan- 
dards. District of Colainhio 20234 

Reasons for starling or progress hist year: Post disaster in- 
vestigations conducted last year include: ( 1 ) Flood damage 
rollowiiig Hurricane Agnes. (2) Managua Earthquake in- 
vestigation, (3) Collapse of Skyline Towers high-rise apnri- 
nicnt building, and (4) Tornado damage in l•■airfux County, 
April 1973. 

The Hurricane Agnc.s investigation led to an NBS project for 


Nicaraguan governmcni in tv,nuauiiB — - 

buildings in Managua A reporl of ihis work sv,l b« pubUshtd 
in the Bulletin of the Seismological Society of Amerit^. In 
dddilion. CBT is v,otkmg ihrougli the Department of Corn- 
merce in assisting with the development of building suindartls 
for the reconstruction activities in Manugiui 


As a result of the initial Skyline Toucr invesitgaiion NBS 
worked on a project for the Occupational Safely amt Health 
Administration to determine whether any OSHA sUintlntds 
had been violated during the construction of the building and 
if standards violation cisnltihuted to the coUapse A final re- 
port on this project was submitted to OSHA on June 11, 
1^73 In addition, an Interagency Agreement between NBS 
and the Department of Labor related to continuing NBS 
technical assistance relative to OSHA activities was formal- 


ized 

The investigation of tornado damage provided direct input lo a 
project being conducted by CHI for the Defense Civil 
preparedness Agency regarding the natural ha?ard,s evalua- 
tion of existing buildings. Typical failure modes produced by 
tornadoes were identified ami .significant building paramcler.s 
to be evaluated in surveying (he hazard potential of existing 
buildings were developed 

Approach: Investigations will he conducted following tlic occur- 
rence of significant natural disasters incUicfmg earthquakes, 
hurricanes and tornadoes Surveys of other disasters, such as 
building collapses, fites. etc. will also be conducted a.s part of 
this program. (Text Abridged) 

SUPPORTED 8Y U.S Dept of Commerce • N B..S. 

6.0002. THE FEDERAL RESPONSE TO TROPICAL 
STORM AC.NES, A REPORT 10 THE SENATE COMMl'l - 
TEE ON PUBLIC WORKS, SUIICOMMI TTHE ON DIS- 
ASTER RELIEF 


UNKNOWN, U S. Exec. Office of the Pres.. Off. 4*f Hmcrgcncy 
Preparedness, Wiishingion, Disiru t of Colmtihui 20006 
This report covers the activities of the Office of I-nicrgcncy 
Preparedness and other Federal agencies in the seven States 
that were declared major disaster areas as :i result of Hur- 
ricane Agnes and ihe ensuing tropical .storm. By bringing 
together in one lepon the activities of several agencies, the 
report highlights the coordination that was achieved among 
local. State, Federal, and voluni.iry agencies in restoring 
community services and aiding individuals U> recover from 
Ihe effects of this disaster. 


Pub- May 73: 62p , Fed. Disaster Assist Admin.. Dept of 
HUD. Wash., D C 
Abstract provided by FDAA 

SUPPORTED BY U S. Dept, of Housing & Urban Develop- 
ment 


6.0003, SILVER VALLEY FLOOD SOCIAL 

PSYCHOLOGICAL EFFECTS 

CD. HARyKY, Boise State College, School of Arts. Hoise, 
Idaho 83707 

This study would compare reactions of female subjects to a 
flood in the Silver Valley. Shoshone County. Idaho, with 
reactions of females to a previous mine disaster in the same 
community. The flood occurred in Januaiy, I974. forcing 
evacuation of over 800 families and causing millions of dol- 
lars of damage to property. The mine disaster occurred in 
May, 1972, trapping 9.3 miners for a week and killing 9I of 
them. Data were collected in November, I972. by the prin- 
cipal investigator of ibis proposal regarding women aJTected 


disaster would be ilriiwn 

Specific objeclivc.s include the fidlowing: ( I ) lo coinp.ire 
evacuees to iion-eviiiuees in social response lo the Rood. (2l 
to analyze enicrgenl norms in Hie Hood as conttasled lo die 
mine disaster. (.3) to cvidnale cfTectiveiiess of aid in b.Mh dis 
aster siUiiilions. t*!) b' icsl theoretical motk-ls of fimiily 
stress, and (5) hi cviihiiile psycliological cfl'ecls of itiuiin.' .it 
mediated l>y hicu-s of conliol 

Methods would incliule interviews with Kill evacuees and KhI 
noncvaciiees Part of the schedule would replicate Hie mine 
disaster study, iiicludiin: Mich items as aiioniiii ami ncR.divc 
feelings scales, source ami coiilent of initial disaster news, ac 
livlty dining disaslei, and assigninenl of blame. Pint s>f the 
schedule would iiKliide infoi iiuitioii on evaciialioa p.itleii s 
fonml in other nomls. pcisouality inroiinatioii on livciis i>f 
control and triminit would also be gallieieil 

Analysis of the data will focus on a conipniison of (he evacuees 
to nonevacuccs in lerms of social iletinilioiH of the llocul .iiid 
jrersmialiiy inlluences on ti.uiina. as well as a coiiip.uisoii .-I 
sticial processes in the two ilisasteis. 

SL.TPORTi:i) BY U.S. Dept of llllli I’tl A Wei. 

A D M.H.A 

6.0004. FACTOILS AI-IICIIN(i IH-.I .OCA I ION IN 
RiLSPONsr; lo lUisi-RVoiu 1 )i:vi:i.oi’MI-;n i 

R J. ftUHIXii:. Uiiiv of Kentucky. Water Resoiiices liistiiiiii. 
LfMOUKiti, Krtiliifky 'lOMlb 

Aittiract: Ihe focus of llie iiajier is on Ihc qiiesiioa of liuv. 
rural people imlicljiiile forced iiuives as a lesull of limn! con- 
trol projects and how they change llieli life in ai'ccpliiiji 
separation from lainiliar suriouiuliiigs. A iiuuiel of I'ouciS 
migration is presented which sees Ihe variiihles of viciu- 
economic stalws. knowledge of tescivolt pioiecls, vesleil in- 
icresis anil the degu-e of Idenlillciilion with [ilace of affcclvtl 
jicrsoMS as pioducing dilVcicnUal appiehension over inoiiiig 
Difforciitial apprehension is then seen an jitndiiciiig ilillurenl 
utliliidus toward ilic project wbicli will inlliience llie typo >'f 
iilliludcs toward tlie project which will inlUiencu Ihe type >>1 
migration plans, lo icsl this iiiodct ol forced ndgi.ilion, d.iia 
were obinmcd by inuims of petsomd interview vsttb 2M 
adults localed in two areas ahoul to be Hooded by mulltpui- 
posc lescrvoirs (iootliiuui and Kruskat's gainiiia was used .o 
the inciisiirc of association for Ihc ordinal data. 

Pub. 1970: 4|p., NILS No. Pll-ldb f.S'L PC S3 I10 Ml Si) W 

SUPPORTI-:0 BY U S. Dcpl. of Inlcrioi - O.W.R I 

6.0005, FLOOD INSUUANCF. SIODY 

C. ItARHIKNVOS, U.S. Dcpl. of Coinmcrcc. National We.ilhcr 
Service. .Vifver .Vpriiig, Afurvitiiid 2U‘)Ut 

Technical objective: Dclerinine the extent of inland flooding in 
response to « Morm surge on the open coast. Results sslil 
enable the redenil Insurance Adminisiralion of IIUD to sci 
insurance riile.s for eoasial properlics. 

Approach: Beginning with llie storm suigc envelope on the 
open coast computed by Hie ‘SI'LASIF program, past siurins 
arc examined for relalionship.s bclwccn such sioriii paramc- 
Icrs as size, intensity, inullon, etc., and the liciglii of iiilaiul 
inumlaiion. Inilhilly the sludy will be constrained to lh>iMl ef- 
fects inland from an iininlerriijileil coastline. 

Progress: A maihciniuieal surge inundation ininlcl fot tm un- 
broken const has been developeil atui applied to Hie Chur- 
lestun. S.C., nreii and the weal coast iif F’lorida lo nsxcs* 
flood nolcntial. 


MAJOR DISASTCR TYPES 
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SUPPORTED BY U S Depl of Housing & Urban Develop- 
meni 

6.0006, FLOOD IN.SURANCE STUDY 

D. FEIT. U.S. Depl. of Commerce, Tecliniqucs Development 
Lab.. .V;7ver Spring. Morylniui 20910 (U34272QO) 

Technical objective: Determine the extent of inland flooding in 
response to a storm surge on the open coitsi Results will 
enable the Federal Insurance Administration of HUD to set 
insurance rates for coastal properties. 

Approach: Beginning with the storm surge envelope on the 
open coast computed by ihe SPLASH program, past storms 
are examined for relution.ships between such storm parume- 
Icrs as size, intensity, motion, etc., and the height of inland 
inundation. Initially the study will be constrained to flood ef- 
fects inland from an uninterrupted coastline 

Progress: After sufficient data was collected, work hcgaii on 
development of a mathematical model to handle inundation 
from storm surge at an unbroken coastline. 

SUPPORTED BY U.S. Dept, of Commerce • N O.A.A 

6.0007, CASE STUDY OF ECONOMIC ASPECTS OF THU 
FEDERAL FLOOD INSURANCE PROGRAM 

L.R. CHEATHAM, Mississippi St. University. Grndualc School. 
Sin/e College, Mississippi 39762 

The objective of the study is to determine the impact of flood 
insurance on flood plain use and development, by means of a 
case study. Busincssmeit and realtors in the case study area 
will be surveyed for the purpose of acquiring inforiniition 
relative tn the impact of availability of flood insuranev on 
cupitnl expenditure decisions and on property values, rioml 
plain use in the area will be evaluated in terms of economic 
impact on a municipality and in terms of the Federal Flood 
Insurance Program purposes. 

SUPPORTED BY U.S. Dept, of Inleruu - O.W R.T 

6.0008, mental HEALI'H SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN CENTRAL REGION. 
commonwealth of PENNSYLVANIA 

VNKiWOWH, Slate Depl. of Pub. Welfare, Ctutip Hill. Peninyt- 
x-anio 1701 I (HSM-42-73-27) 

The Contractor shall provide mental health .services to the re- 
sidents of flood disnsier areas in Central Rcgkm, Common- 
wealth of Pcnnsylvatiia. Specifically, the Contractor shstllr 1. 
Provide direct services to alleviate iilenlified mental health 
disabilities and to prevent the development of overt nicntal 
health problems. In addition, other human resource agencies 
in the affected areas will he identified so that information 
and referral can be facilitated when indicated. 2. Develop a 
program design so that a Cadre of human service workers can 
be deployed to provide the ninxiiiiuiii contact with those 
groups in the affected communities identified as being at high 
risk for mental disabilities. Such groups shall include the el- 
derly, children, displaced persons and families (including 
those in mobile home comps), the unemployed, the physi- 
cally disabled, and those previously identified as emotionally 
disturbed. The emphasis is to be on a community-based, 
highly mobile, cadre lo have the capability to go where the 
problems are. 3. Explore all aspects of potential mental 
health pmlileni.s -so that disabilities can he averted, including 
suicide prevcnlitin, liepression, adolescent run-aways, drug 


SUPPOR'IED BY US Dept, of Hllh Ed & Wei. • 
HSM.H.A 

6.0009, MENTAL HFIAL'IH SERVICES 10 RESIDENTS 
OF n.OOD DISASTER AREAS IN LUZERNE-WYOMINC 
COUNTIES OF THE COMMONWEALTH OF PENNNSYL- 
VANIA 

(INKi^OWN, Hazleton N'anlicoke M H & M R., \'onti<oke, 
Peimsylvanut 18634 ( NO I -MH-4-00()R) 

lnde(H;ndcn<ly, and not as an agent of the Government, the 
Contractor shall furnish all necessary labor, materials and 
facilities to proviile mental health services to the residents of 
flootl disaster arcus in l.uzernc-Wyoming Countie.s, Common- 
wcallii of Penn.sylvaniii. Specifically, the Contractor shall: 1. 
Provide direct services tii alleviate identified mental licallh 
dtsabilittcs and U' prevent the development of overt mental 
health problems. In ndclition, consiillnlion with other human 
resource agcnciu.s will be continued .so that information and 
referral can be facilitated when indicated 2 Continue the 
cxi.sling program ricsign developed under Contract No HSM- 
42-73-28. so that a eadre of human service workers will he 
deployed to provide the miisinnmi contact with those groups 
identified as Ireing at higli risk for mental disabilities. Sucli 
gioups shall include, but no! be limited to, the elderly, chil- 
dren, displaced persons and familic.s (including those in mo- 
bile home camps), tlic unemployed, the physically disahled, 
alcoholics, ami those previously identinud as emotionally 
disturbed. I'hc cmphasi.s shall cuniinuc to he on a commuiii- 
ty-biiscsl. highly mobile, cadre to have the capahiliiy lo go 
where (be piohicnts are. 3. Explore all as]K-cts of potential 
mental lica]|h problems so that ilisabilities can be averted, in- 
cluding suicide prevention, depression, adnlescenl run- 
tiwriiys. drug abuse, etc. Special prugrams coiitil lie instituted 
with local .support where imiicaled, 4. Provide primary 
prevention services l)y raising iliu piofile of the cominuniiy 
mcnliil heaidi centers and ninking the community members 
more aware of existing mental health programs ami facililie.s. 
5. Provide appropriate hunuin related services to individuals 
and fainilios in crisis. 

SUPPORTED BY US Depl of filth i-d & Wcl. • 
II S M.II A 

6.(H)I0, TRAINING AND EVALUATION OF .MFNTAL 
HEALTH SERVICES lO RESIDENTS OF FLOOD DIS- 
ASTER AREAS IN COMMONWEALTH OF PENNSYL- 
VANIA 

UNKNOWN, iiuslern Penn I’sycli. Institute, Philodclphio , 
Pennsylvania 19129 f HSM-42-73-29) 

The Contractor shiill plan, develop and implement a mental 
health training program for luiinan services aides to deliver 
services to the recent flood victims of the Commonwealth of 
Pennsylvania and lo provklc for an evaluation of the training 
and services relevant to the delivery of mental health ser- 
vices: 1 Human Services Aides Training Program - The Con- 
tractor shall plan, develop and implement a rnenlol health 
training program for hiinmn services aides to deliver services 
to the recent flood victims of the Commonwealth of Pennsyl- 
vania. The Contractor shall: a. Search literature regarding 
crisis intervention for implications for training in tlic evalua- 
tion and meeting of floo^l and disaster victims’ needs, b. 
Dcterniinc the specific problems and needs of the affected 
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ing program, il. lisiablish ihc mitnbers atui cliarncierislics 
desired tif iiulivithials tc* he trained with parlicutnr ciTtphasis 
nn mili/ation of indigenous, nonprofessiontil people, o. 
Develop a suitable training prognun which will inilinliy irain 
as large a miniber of per.sons as possible tit a relatively htief 
period of tinre (ic. 5 lo 6 vtaysl so as to lie -able to begin 
providing services sliortly thereafter. 2 fivaluation t»f Irain- 
ing and Services • flic Coniraclor shall provide lor an 
cvjiUialion of the training and services to (lolcrii)inc the efTec- 
livencss of the training anil .services relevant to the delivery 
of mental health servicc.s. The evaluation of both (raining and 
services will be concerned wiili three areas, namely slriicliire. 
process and outtomc. 

SUPPOiriKD »Y i;..S Dept, of HItli. I'd & Wei - 
H S .M H A 

6.0011, MHNI'AI. m-AI.TH Sr.RVICIiS 10 Ri:SII)i:NI.S 
or 11.001) niSASI LU AIUIAS in l.l.V.rKNI-.WYOMINfi 
COUNMRS, COMMONWliAl.TIl OF PP.NNSYI. VANIA 

lJNKN()\i'N, Liucrne Wyrrnting Co. M M. Prog., li'ilkex Jhirrc, 
Pnwxylstiiiiii IH702 <HSM•42•7^2«1 

rite Contractor shall provide menial licnllh services l«> the tc- 
.sidenls of flood disaster tirciis in l.n/erno-Wyonimg f'oiiniics. 
ConnvonwcnUh of Pennsylvatria- Spccifictdly, the Crvnttactor 
shall: 1. Provide direct services to alleviate idciKiried tnenlal 
health rlisahilitios anil to prevoiil the devcUunncnt of overt 
menial hcidlli problems. In aiUliiion, other human resource 
agencies in the affected Jireiis will be identined so (hat infor- 
nincioti and referral can be facilitated wlien iinMcaied. 2. 
Develop a program de.sigii so that a eadre of Imnum service 
workers can he deployed lo [irovidc the (iiaxiiiiuin coniiiet 
with lliose grotijis in the affected coinnuiiiilic.s identined as 
being m high risk lot mental disabilities. Such groups shall in- 
clude the elderly, children, displaced [rersons and families 
(itteluclidg (hose in inohito fioiiie cinnps), the iineinploycrl, 
Ihe [ihysienlly disaliled, and those previoiisly identified ns 
emotionally vli.stiirltcd. I'lic einphasis is to he on a comimiiii- 
ty-hased, highly mohilc, cadre |o have the capnhility to go 
where the problems are. .V l-\plore all aspects of potential 
menial health prohlcins so that disabililic.s can he averted, iii- 
chiiliiig suicide prevention, dcpiessioii, adolescent run-awiiy.s. 
ilnig abuse, etc. Special programs vinild be mstitutetl with 
local support where indicated -1. In performing Ihe iihove, 
the C'onir.ictor shall iitili/c a cadre of 50 iodigenous liiiniaii 
service workers, at (he para*|<riifcssioiial level, to he 
rceniilcd aiul trained to ircrforni Midi oiitreiich services as 
win he dcteiinined spceifically when the need is fully as- 
sessed. 

.SUPI'ORM-I) HY U S I3e]i( of IIKh. lid. * Wcl. - 
M.S M il A 

6.0012, PROCIil-DINfiS - CO-MMUNII Y WORKSHOP ON 
ri.OOl) INSURANCIi 

J.I.. I f AC K i-yj'i . Virginia Polytechnic In.stilatc, Water Resources 
Resenreh Ctr., /(UiifiShiirf;, \'irf{iiiifl 24061 

Ahstract; Cnnients: The flood insiiraliee program and the coiii- 
muniiy; Needs for fitial pre]>arediiess; I'lic meaning of the 
flood insurance program lo the state, (he community, iiiul the 
individual; I'iic Hood insurance program from an adininistra- 
live and ntuuicing standpoiirl; hifiirmalion r>ccd.s of the tegu- 
lar prograiii and the emergency program; Corps of engiiieer.s 


MAJOR DISASI l-lt * YPI-S 

Pub. Aug. 71: 17.5p., NTIS No. Pn-2l);l 7.V;: PC 
$0.9.5. 

SUPI^ORIPl) BY Virginia Polytechnic Inst. - llluckHl't** 

6.001.1, liVALUAllON Ol- ! 1.000 INSURANCl- •' 

DISASI l U ARIiA 

ir.«. ly^ILKCK. Virginia Prdytcclmic liistilute. t it 
School. llliH'kthiir'f’, I'lryiiiiii 2‘U)()1 

The first part <»f the study will he ilevoted It) compiMnfl 
daiiiagc data fiom li)C vnrii*us sources. A ceilaiii 
rccoticiliiilioii will he necessary l*) insure eoin|'f*'*‘'"' " 
without duplication. 

A coin|uilcr aiuilysi.s will he devehiped to assess ilu- i •*••*** 
the payouts for vnrious levels ofcoveinge. 

Alt cffiirt will In* made lo assess the iiite of recoveiy. sv OM ond 
without tiisuraiice. '['lie source of funds provided ilo’ i 
nily fot recovety will l)e identined. Ihe )nn>iicl tin ll)»* !**•- -‘I‘ 
ly iitid the stale when all of the iliiect costs i)f ''tc 

shifted from u geocrnl rcspoaslhiUly lo an Inswi .im c i « • i ' s v P' 
will he examined. 

Once it city or town qualifies fiir iTisuiauce by mloptittH * *'* *•'*" 
l.md use practices, it is still a private maikcl opt - 1 
provide insutitncc coveriigtf. Woulil a liigli pciicn*-«H‘' “* 
coverage on an involuninry basis he leqaiicd to in.iKt' in 
siirnncc practical is a (|neslioii lo he invesiigaled in tit*' MrI'* 
of iliis tlisaslct. Although the risks iiic spread oM-f .» ii*»'vh 
larger popttlalitm iliaii the study men, sonic indiioli>'>> ‘'i 
ticjid might he evident as lo wiietltei piivale insoionv »* s on 
wet heeoiiiv ii u'alily or wtiellu'i siilisidi/cil pie(iiii**i> .■ 
more cflictcnt means of idlocaliug the cost of lecovoi s 

SUIi’()Hn:i) IIY us. Dein oflnierioi - O. Wir R.-s M. It 

6.0014. l)l-l.lVi:RlN(i VOCA IIONAI. RMIAIIII I I A I iN 

si-:rvici:s in a i)1.sasii:r ari a 

ir«. rU/l.lKS. State Div, of Voc. Relmh.. C/au/nma. II »•»# 1 i' 

Al>struet: riic principal objective »)f this project was to r »• •vi • > »>iil 
iiiiineinatcly to ilic sudden and drasiic increase in lUt- (tt od 
Uir voealioiml rehuhiliiiilion seiviccs prcci])iialcil hv •n.spo 
no«i«l dististci. Iliu focus Was on delivering voculiiiiiol 
l•iUluftou services Ui eligible lumdic.ipped ijulivuluals *ii tlo- 
tljsiiMci area In addition, the |)rojecl wns uiili/cd to ^-.arii to 
rornialioii and experience needed to i)liin Ihe role id tin- 
vucaliruiul rehahililatiua agency iti disaster sitnatinm. 

Pull. Jun. 73: Mp, Nils No, 1*11-222 77.S/y I'C $t iut Ml 
$1.4.5. 

SUPPORII-D HY U S. Dept, ofllllh. l-d. iV Wcl 
PUIU.IC ASSlSTANC’l- 

6.0015, ANAI.YSI.S OI COAL lUd-USli DAM I All i Hit 
MIDDl.i: PORK HUl'I AI.O (’RldiK. .SALINDLRS. S$. I-S| 
VIHOINIA - VOI.UMi: I 

UNKNOWN. W.A. Waliler iSi Associitlos, i'tila .-l/m, ( utt ft -r »n.\ 
94303 

AKstriicC On rebrunry 26, 1972, a coal refuse ilaiii. ovriii-«| .tud 
€i|)eraiud hy the Huffalo Mining Company, failed ne.ir S.vim) 
tiers, W- Vti- 'Che resulting flooding of the Huffalo CfC4'k \'.tl 
ley had nrilional raniifications. I he immediate conscuiK' ii, 
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gineeis Jind the U.S Geological Survey undertook limited 
field and laboratory testing. Tliese original investigations con- 
tributed to an understanding of the Buffalo Creek nootl. The 
study presents a comprehensive view of the failure with es- 
sential data integrated front many sources, and an analysis of 
the failure based on a thorough program of subsurface ex- 
ploration and sampling, field anti laboratory testing, and en- 
gineering analysc.s. 

Pub. I'Ch. 73: 286p.. NTIS No. PB-215 142/1 I»C $6 75 MF 
$0 95. 

SUPPORTRl) I3Y U S. Depi of Interior • Bureau of Mines 

6.0016, A STATISTICAL SUMMARY OF THL CAUSt 
AND COST OF BRIDOF l All.URl-S 

l-'.F. ClIANd, Fed. City C'ollcge. Graduate School, 

Diairici of Cohonhin 201)01 

Abstract: Tlie report presetns a statistical summary of the cause 
and cost of bridge failures based only on a review of damage 
rcpoits ill the FHWA l:tnergeiicy Relief files for miijor floods 
that liave occurred during tlic last few years. As was an- 
ticipateti, these reports yielded very limited reliable data, so 
the dollar projections must he viewed accordingly. The 
genera! trends, however. sliouUI servo a.s guideline for future 
research in related aresis. Of 3H3 cases. M.y percent rc 
pnricil tliiniagcs to the superstructure. 24.5 percent to the 
pIcT, and 7l .« percent to the ahutnicnt, in 4.3.2 percent of 
(he cases, the damage extended to the approuch roads In 
341 eases where the causes of failure wxte either stated in 
the original files or theorized by the reporter, only 6.9 per- 
cent of the fnilurcs were attributed to riverbed changes (.ag- 
gradation and degracintkiiil, 29.6 percent were attributed to 
vigorous change in flow, .38.8 percent u» fiowpiuh dcficiciicy. 
20 pereenl to floating debris, aiul only 4.7 percent to struc- 
tural tiericieiicy. 

Pub. Sep. 73: 47p.. NTIS No, l’n-224 (191/9; l»C $3.00 Mi- 
ll, 45, 

SUl'POR riif) BY No rorniiil Support Reported 

6.0017, MISSISSIPPI RIVI-R COMPREHI-NSIVF 
BASIN STUDY - VOl.UMH V. APPENDIX I - FLOOD 
CONFROI. 

UNKNOWN, Upper Miss. Riv. Comp. Comm., Chkago, lllinuis 
Abstract: I hc tiiiulysis of flttods. flood damage and criteria for 
flood plain dcvelnpmenl iiiul floiul control programs is given 
for the llasin, based on an cviilinitioii of geographic. 
Iiydrologic and economic factors of flood plain use and 
(Icvclopmcnt, corrcspon<ling average annual flotKl damages 
and projections of increased flood plain value, technological 
research, and information essential to an action program for 
flood control. Walcrborne commerce is directly related to 
the investments of private industry in terminal and transport 
cquipniciit and the improvement in the design and operation 
of the equipment. Tlie commercial navigation needs in the 
Bnsin were determined by an analysis of existing and future 
waterborne comnicrcc on the Upper Mississippi River 
System Nine coinniodity groupings were used 
Pub. 1970: 369p., NTIS No. AD-73() 113: MF 50.95. 
SUPPORTED HY U S. Dept, of Defense • Army 

6.0018, URBAN GROWTH, RUNOFF, fiXTliRNALlTJES. 
AND INCOMF. DISTRIBUTION l-ITF.CTS IN RAUSTON 
CREEK WATER.SHEDS 


Although urban growth is generally guided by land use zon- 
ing with the intent of preventing negative externalities, urban 
growth may .ilicr the frequency and magnitude of flooding 
and generate negative externalities 

The specific objectives of this research are to: 1. Determine the 
impact of urbanization upon flooding frequency and mag- 
nitude ami to determine watershed hydrological response as a 
function of urbanization parameters. 2. To delineate flood 
hazards attributable to urbanization and to predict increased 
flood haz.irds. 3. Ouestionnairc survey of residents and pro- 
perty owners along Ralston Creek will be taken. Estimation 
will he made of recent fiood tlarrtages and change.s in proper- 
ty values as a result of changes in flood hazard 4 To deter- 
mine the income distribution effects associated with the 
negative externality of urban growth, increased runoff, flood 
damage, and changes in property values to residents 5. 'I'o 
analyze the efficiency of the property market over time to 
determine the effect of incrensed flood hazard on properly 
values. 

SUPPORTFD BY U S. Dept of Interior - O. Wir. Res Uch 

6.0019, THE GENERATION OF FLOOD DAMAGE TIME 
SEQUENCES 

J P. UREAOEN, Univ. of Kentucky. Water Resources Institute, 
Lexiuftton. Kettiucky 40506 

Abstract: There is a need in water resources planning to 
develop a procedure for determining the time pattern in 
which flood (lumuges occur as n function of the rise and fall 
of the flood hycirograph. 1 he widely- u.scd approach for esti- 
mation of fiooil damages does nut take into account (he fact 
that the frequency of the annual flood peak may not he the 
same as tlie frequency of (he total annual flood control 
storage nr for estimating the aver.nge annual damages for use 
in formulation of alternative flood control schemes. 

Pub. 1973: 159p-. NTIS No. PB.22? 216/9: PC $5.00 MF 
$1 45 

SUPPORTED BY U S. Dept, of Interior - O.W R T . 

6.0020, FI.OOD OF JULY 17. 1972 IN GALLUP, NEW 
MEXICO 

l.-A. WAITfi, US Dept, of the Interior, Geological Survey, Al- 
hiiquerquc. New Mexko 87100 

Abstract: On July 17, 1972 .severe flooding occurred in Gallup. 
N-M. An isolated storm approximately nine miles east of Gal- 
lup covering 20 of the 55K square miles dr.ained by the Piicr- 
co River was responsible Floodwalcr.s re.acherl a peak gage 
height of 15 3 feet unci petik discharge of 1 2f)(l cubic feet per 
second at the crest-stage gage located on the Puerco River in 
Gallup Fioorlwalers damaged 120 resiliences, -18 businesses, 
and 1 1 public buildings and facilities. Total damages were 
cstimuted al $1,293,000. Callup was declared a disaster area 
by Governor Bruce King on July 20. 1972 and by President 
Richard Nixon on August 1, 1972. 

Pub- Oct 73; 9., NTIS No. Pn-225 031/4: PC 53.00 MF $1.45. 

SUPPORIED BY U.S. Dept of Interior - Geological Survey 

6 . 0021 , METEOROLOGICAL AND HYDROLOGICAL 
ANALYSIS OF THE AUGUST 27-28. 1971, NEW JERSEY 
FLOOD 

H.S. GROPER, U S. Dept, of Commerce, Weather Bureau, 
Garden City, New York I 1530 

Th#> ih/' s* f rkixfl^^rrkc 
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MAIORDISA-S I J-U ( YIM-S 


ramfall^ m New Jersey ind.caies that occurrericcs of %^ry 
heavy rains are frequently associated wilh iroptca 
disturbances, Fluo.l damages, fatalities, warnings issued dnil 
areas of record river stages are sumniari/cd. 

Pub 1972 ISp.NTISNo COM.73-10257: Reprint. 

SUPPORTED BY U S Dept, of Commerce • N.O.A A 

6.0022. TUR METEOROLOGICAL AND HYDROI-OGI- 
CAl. ASPECrS OF THE MAY 1968 NEW JERSEY 
FLOODS 

A S KACl/lC. U S Dept of Commerce, Wcathtt Ihireaii. 
Carden City. Neiv York 1 1530 

Abstract: Contents: Meteorological conditions; hydrologic con- 
ditions; (Precipitation analysis. Riser stages; Flood tlamtiges. 
Warnings issued; Casualties) 

Pub Jul 70: 42p . NTIS No PU 194 222: HC S3 00 ME SU.65. 

SUPPORTED UY U S. Dept, of Commerce • N O.A.A. 

6.0023, FLOOD FREQUENCY AND HIGH-H-OW STU- 
DIES 

UNKNOWN. U S Dept, of the Interior, Geological Survey. 
Raleifih. North Carolina 276(17 

There is a need to improve existing flood frcqucncy reports by 
updating, using recently developed tccliniques. There is also 
a need to determine flood data and hydraulic properties ap- 
plicable to .specific sites. Such studies arc needed at sites of 
bridges, wuiec-supply dams and wuter-ttcatmcnt plants, 
waste-treatment plants, streets, and at other points where 
flood crests occur. 

la) Update areal flood relutionships as .sufficient additional dtita 
and new techniques become available to significutitly im- 
prove the accuracy of estimates of flood peaks, (b) Deter- 
mine the hydraulic properties of specified sire.im sites or 
reaches, (c) Immediately following large floods. pfcp.ifc re- 
ports describing the intensity and amount of rainfall, the 
resulting height, duration, extent and discharge of flooding, 
and damage. 

(a) litatisijcally analyze annual pc.tk discharges to determine 
the relation between recurrence intervals and pc.nks Use 
multiple cotielaiion, hydrographic analysis, and modelling 
techniques to develop ureal relaiion.sliip.s by which floods of 
specified recurrence intervals can be estimated from btisin 
characteristics (b) Use slopc-convcyancc .and stcp-backwaicr 
studies to determine the hyJratilic properties of sites or 
re.nches. (c) As.semble available data and prepare .short sun)- 
mary reports on intense floods. In case of very rare and in- 
tense floods, collect additional data such as peak discharge at 
miscellaneous sites, bucket surveys of rainfufl. flood profiles, 
or damage surveys. 

Areal and site flood magnitudes and frequencies wcic 
developed or updated using avail.able reports and morc- 
recent flood-peak data collected. Analyses and studies during 
the year were directed mostly toward meeting requests for 
flood data and study of hydraulic cliaractcristics of highway 
bridge openings. Manuscript reports on floods in the state 
were prepared for insertion in the annual water- supply paper 
on floods 

Project will be continued. Special reports will be prepared to 

AvSmmA n/vi-./4rv A ^ 


UNKNOWN. US. Dept of lion .Y Uih Dev. Coinni. Dev 
Disaster Hec. Off . .S'l puiituii. Pciimw/' <i»mu 
A bstract: Subsequent to the I'lCMcIcnfs Dcclarutio.i ol ihc 
Major Disaster Area lime, 1972, in Ihe .ifleMiialli (.f liopiv.il 
Storm Agnes, tlie DepiirliMenl ot lliiusinj* .iml Utb.m 
l>cveli*piiK*«l (HDD) eainuiiketl luiids lor disaster iceoverj 
in the Stale of IVmisylviinia Ihe pioieel involves ilie pim 
cipal activities of properly aei|iiisiiion. ieh)ejili.m assisiiiiicc, 
demolition. fclialMlitalioii, tepUmiint’. |»iovision of new sit. cii 
and other public inipioveineiils. ami piep.ii.ilioii t*l laml for 
resale to privale dcvcloi>ers. l•nMlom^l•Illlll iiii|>.iels nml ad- 
i-ffi-Lls ate riiseiisscil 


Pub. Juii 7.1; K.lp.. NILS No J-IS-l’A- /.I- 1 libS I) l'( f-t. 25 
SUPPORT lil> IIV U.S Dept of Honsiiip A Uihuii Meve|i>p 
meni 


6.0025, .MODI-T. CTTM .S ONI- - URHAN Rl Nl WAl PRO 
JHCl. UliADiNCi. IT-NNSYl VANIA 

UN'KN()H'/V. U S Dept ol Uou A Uil> Dev.Comiii Mfv 
Disaster Rcc. Off. Sminri’n. /Vn/ov/t ti/irn 
AlisIfucT Reading vvas one of many cities in ilie NoilJie.isI le- 
gion lhal was fiooticil ns n lesnll of llnniciiie Agnes in tlw 
summer of 1972. One aieii lli.il 'vns llooderl li.is In-cn 
ricsigiicti us the ,Scliiiylkill Uilmii Renew.il I’lop-el I he 
Riverffonl Urban Reiicwnl Pri'ieel. nlso lloodeil, lim) been m 
cxccutH'ii for scveiid yems. I he me.t east ol llie RIveifioni 
Project was also Hooded. Il is pail o| the UcadiiiK Mmli-J (T 
lies area. Those portions of Ihc Model Cilies aio.i (Iml weie 
flooded were drawn into a Hood disaMvi uilv.m teiiesv.il pto 
jeel (lesigmilerl as Moilel Cilies One. Il is iliseiissed in the 
.Slatciiiciil 

Pub, Jim. 7.3: 36p.. Nll.S No I.IS PA 7.) 1I)«.'-D 1*C im 
SUPPORTED UY U.S Dept, ol iluusmy A Uib.in Oeseloii 
meni 


6.0026, PI;NN-.SUSUUI;MANNA URHAN Rl Nl WAl PRO 
JECT. IIARRISIlUIUi, PI NN.SVI VANIA. IIUI) PROIIt I 
NO. R-634(' 

UNKNOWN. U.S, Dept, ol Hon. A Uib Dev . C.moo Uw 
Disaster Rec. Off , Scitniinn. ^‘l•nll\\l>llni^l 

AKstracl: The statenicnl involves (lie nppiovnl and ljiii«lin>] •'( 
an iirhiin reiievval program in K.iiiislniig. IVniisyIv ,iida llu* 
project vvHl be uduttiiislered by the Ueitwelopmenl AtdUoiUs 
of llnrrisbiirg and llic aclIvitic.H llnil will be c.irried >>iil .in- 
cmmieralod. Mieic are no iiiajoi items ol an mhi ixf nacme 
llmi would prednde the apinoval of the plan as iciviCHt nlvd 
in the (Irafi i'.IS. 

Pub. Oct. 7.1: l*1Hp., NILS No. I I.S-l'A-7 L I M.l-I PC VMlI 
Ml- $1.4,5. 

SUPl*ORTT-.D UY f'.S. Dept, of lUnising A Urb.ui Develop 
men I 


6.0027, MU.TON SOUTH, MK lON NORTH AND I UU 
HOT TOWRSniP DISASU R. URHAN Rl NIiWAI. J»RO 
JECIS, PHNNSYl VANIA 

UNKNOWN, U.S. Dept, of Hon. A Uii>. Dev., Sped.il 
Recovery Office. ■St raniim. /Vn/n v/i unm 
Abstniel: Hie activities propo.scd in the three pr«ijccls include 


major disaster types 


6 . 0033 , 


ject proposes primarily rehabilitation of existing structures in 
accordance with the requirements of the flfurd ordinance. 
The project in South Milton proposes the removal of disaster 
affected residential premises with a proposed reuse of 
mirumiin residential and an expanded industrial complex 
with ndditumal parking areas and recreational activities. All 
of the projects and reuses are considered as reasonable ac- 
commodations between the ba?ards of reconstruction in 
flood prone areas and complete ahandonrnent of the flmwl 
stricken community. They provide the most essential im- 
pruvement on a cost hciieni basis The abandonment of the 
flooded nrcas and complete ctimmunity rulocatinn is not 
economically feasible and the cost would he prohibitive. En- 
■.itonmcninl imvmcis and adverse environmetUal effects arc 
discussed. 

Pub. Oct. 73: lOlp.. N1 IS No. ElS PA-73- 1 685-l-r IH? S7 25 
Ml- $1 45. 

SUPPOR'I’LD (lY U..S. Dept of Housing A Urban Devclop- 
incnt 

6.0028, DOWNTOWN UUIIAN RENEWAL PROJECT. 
WIl.KES-RARRIi. PI'.NNSYI.VANIA 

f/iVKNCJIW, U.S. Dept, of Hou. ^ Urb. Dev. Special 
Recovery Office. .Vcrnn/fwi. Pi-nnsylvanio 

Abslfiict; The proposed dowtiKtwn urban renewal project is m 
the prcsidcntially proclamincd major dis<isicr area resulting 
from trtjpical .storm Agnes in June 1972 Tltc project site of 
207.7.1 acres, is the commercial center or d(»wntown area of 
Wilkcs-Ilarrc. This area will he rebuill Iry ( I ) removing flood 
damaged iiiiU struciiirally subsiaiKlard strucittrcs. (2) restor- 
ing and improving public fncililios, (3) improve traffic circu- 
Inlioa, (4) improving and licuutifying open space and parks. 
(51 providing better pedestrian movement artd amcniiics. (6) 
sircngchcuing residential uses in ihc northeast corner of the 
project and (7) anchoring commercial development in the 
duwnlown tirea, linviroiimcnlal effects are described 

Pub. Nov. 73, ‘)2p . NTIS No EIS-PA-73-n5M-. PC $6 75 
MF $1.45. 

SUPPORTED IlY U.S. Dept of Housing A Urban Develop- 
ment 

6.0029, KINGSTON DISA.STER URUAN RENEWAL PRO- 
JLCr, liOROUCiH OV KINGS'ION. l.UZ,E.RNl- COUNTY. 
PENNSYLVANIA. HUD PROJECT NO R-6L5C 

UNKNOWN. U.S. Dept, of Hou. & Urh Dev.. Comm. Dev 
Disaster Rcc. Off., Samton. I’l-nnsy/vtiiiUi 

Abstract: I'lic Kingston urlian renewal project is a disaster area 
caused by hurricane Agnes in June 1972. Primary ohjcctivcs 
of the project are to remove flood damaged and structurally 
substandard .structures, restore public facilities and services 
such as street repair, and storm anti sewage tlrainagc, rcha- 
hiliialc flood damaged residential dwellings and commercial 
propertic.s. and realign certain streets to discourage use of re- 
sidential streels as thoroughfares. The project will have a 
very positive long term impiicl on the environment. No im- 
portant adverse effects arc expected. 

Pub. Oct. 7.3: ll3p.. N'TI.S No. EI.S-PA-73. 1 632-Kr PC $7.75 
MF SI.45. 


Abstract: During analysis of ERTS- 1 imagery for land use pat- 
terns a large impoundment of water was observed in a loca- 
tion that was normally farmland Siib.sequent investigation 
revealed that the .satellite had recorded the remaining flood- 
w-aters from a severe local rainstorm that had occurred four 
days prior to the overpa.ss I he inundated area was measured 
using the automatic planimeter associated with the signal 
analysis and dissemination equipment located at the Remote 
Sensing Institute The area measurement coupled with csti- 
mules of the land use and productivity of the region per- 
mitted an estimate of the crop damage loss for the inundated 
area. 

Pub .Mar 73. I5p., N TIS No N73. 21361: PC S3 00 MF $0.95 

SUPPORTED BY U.S. Natl. Aero. & Space Adm. 

6.0031, STUDIES IN CONNECTION WITH HYDROLOGIC 
AND RELATED PHYSICAL PROCESSES IN THE OLYM- 
PUS COVE AREA OF SALT LAKE COUN TY 

J.l*. RILEY. Utah State University. Utah Ctr for Wtr. Rcsour 
Res. U>Kan. Utah S432I 

Ihis project involves the application of an urban hydrology 
model to llic Olympus Cove area of Salt Lake County to pro- 
vide predicted peak flow- rates for storms of various recur- 
rence intervals and degrees of urbaniiolion. From the pre- 
dicted flow rates and urhani/aiion data, flood damage is c.sii- 
minted. Alternatives fur reducing flood damage are also sug- 
gested The information will be used by Salt Lake County 
planners to plan for the safe urbanization of the Olympus 
Cove area. 

SUPPORTED BY Salt Lake County Government • Utah 

6.0032, NATURAL DISASTERS OPERATIONS 
PLANNING FOR Sl.OWLY DEVELOPING DISASTERS, 
VOLUME I 

A .S‘,4r//.V. Inst, for Defense Analysis, ArlhiKion, Firgmifl 22202 

Alwtract: The paper describes a prototype natural disaster 
operations plan for .slowly developing natural disasters such 
a.s hurricanes, floods, or forest fires An investigation was 
concerned w-iih the emergency operations of local jurisdic- 
tions (municipalities or counties) and of the state pertaining 
to tuuiiral disasters It considered the interactions among 
these jurisdictions from the initial organization and training 
phase through mobilization of local forces and evacuation, to 
eventual return and rcitabilitation of the evacuees 

Pub Jul. 72: lOSp., N TIS No. AD-749 032: PC $3.00 MF 
$0.95 
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6.0033, SPRWRELL BLUFF I.AKE, FLINT RIVER. GEOR- 
GIA 

UNKNOWN, U.S. Army, Engineer District, Mobile, Alabama 
36601 

Abstract: Tbe project v.-ill initiate land acquisition and con- 
striicitoii of a 21 1 foot high dam. 2,000 feet long for the pur- 
pose of impoumiing waters of the Flint River to provide flood 
control, hydroelectric power generation, recreation, and flow 


Moui^oiiicry . i^lobaiiio 

In Alahnina. as elsewhere in general, there CMSis a oii-spicuous 
need for flood-frcituenc) infornralion for small waler-slictls 
This information is required for reliable byilrauhc design <» 
small dfbinuge striiciures and for proper flood plain iilili/«- 
tion The urgency of ihc need precludes the csiablishincnt of 
a long term data collection program; tfuis. a mclhoil lor 
deriving ihe flood-frequency inforuuuum in a shorter time 
period is required 

Ihc objective of this project is to develop a method for com- 
puting flood-frequency information for .small walerslieds 
throughout Alabama U will not be pcaclical to giigc more 
than a small percentage of the large miiiihcr «»f |K)tcntial 
sites, thus, the method must he applicable to both gaged jiiul 
iingagtd sites. 

The project will proceed thuuigh lluce phases Piist, define the 
functional relation between rainfall eliaracleristies and |»c«k 
tlow on the basis of concurrent records td rainlall and runoff 
at about 60 sites; second, using the rainlall-peak flow rdution 
and long-term records of rainfall synthesize long-lerm flood- 
frequency curves for the gaged sites; third, extend the resiills 
areally to ungaged basins on a .statewide nr regional basis 
utilizing multiple-regression teehniques 

Routine data collection was continued at 19 rainfall fltHnl- 
hydrograph stations and at 20 crest-stage gages A progress 
report was completed which included a mcUiod for eslimat- 
ing flooil chariiclL'tistics of small svalerslteds in Alabama and 
a summary of work accompli-shed .since 1967. 

Data collection will he continued at project stations and two 
new stations will be established. 

SUPPORT Ul) BY U.S. Dept, of Intel ior • (Icologicnl Survey 

6.0035. L-I.EMFNT.S OF FHt WAtl-K UnSOUKCI-S 
SITUATION IN ALABAMA 

DB- KNOWLES, Stale Gcol. Survey, t/nivmily. AAi/koho 
35486 

Abstract: The waier-rcsoiirce.s situalion in Alabama has iiuiiiy 
facets ranging from waicr supply to vva.siu dis|H)sal. from 
floods to dinughts. and from navigation to recrttalion. Within 
this wide range of topics two common clomcnt.s have liecn 
selected for cunsideralion in this admiiiisirativc Tcpoil--iill 
are intimnicly related to the hydrologic cycle, and all involve 
significant atcas wherein the knowledge and data arc m- 
adequatc Accordingly there is fust presented a discussion of 
the hydrologic cycle to provide a liuckgrotind of undersiaml- 
ing This is followed by a discussion of the types of data and 
studies that are required for a belter under.sf:inding of Ihc 
many problems lliat face those who seek finite answers in 
one or more of the facets of Alabama's water- rcsoiirce.s 
situation with recommendations for needed sup|vlemental or 
additional .studies. 

Pub. Aug. 70: 3lp. NTIS No PU-214 l«l/0; PC t3.75 Ml' 
$0 95. 
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6.0036, WORTH OK HYDROLOdlC DATA FOR SHORT- 
TERM FORECASTS OK FLOODS 

M. SNIEOOS'ICH. Univ of Arizona, Ocadunte Scltonl, 7'Kc.wtii, 
Arizona 8572 I 

Abstract: A methodology is licvelopcd for the evaluation of the 
worth of the hydrologic data for short-term forcciisis of 
floods. The effectiveness of the forecasts is measured in 


w-mnug liiuc. liitCLUsi erioi. ics|ioiise .it llu- |*..|Miiaii.Hi. .ii.u 
liydromelric network on the end pioduei of the syMeii. Umi 
is the s*»ci.il and economic inipioveinenl of the Hood j'U;, 
All .iileipmte cvidonlioii. esiHcinlly toiieeiniug the poteiiK.il 
worth of the hydiologie data, leipiiieh a imi)lnlisui|‘hii.ui 
study involving liydtologiMs. ceononiiMs, so. lohigoiv 
|wychologi.sP. .uul n*’*"' -"dltonties. In the light .>( m« 

limunw imiMovemcul in Hie seienliru un.l leeiiiiolopi. .opr.i. 
involved ill the (oieensling sy.slem llieie is ii nee.l loi .i m'ii 

liiiiioiis leeviihiiilioii of Hie loieeusting [.otenlMl 

alternative in tlood eoiiliol pn'levts espevially as a vompic 
nicnluiy ulteiiialive to the elassieid ones smh us /oiiinhl. .uul 
..triK-liiri-s. 


Jill. 7.L KMIp . N I IS No. ( OM 7 I I 1 / M/I f’( $ Min Ml 
SI 45. 

SUPP(>RTT-.l> UY US Pept ol fonimeiee N M A A 

6.(H»37. HYDUDI PUR' I NlilNITTUNti Ml lUPPs HUl 
WATI U Ul SdllRt'l S hi VI I Pl'Ml Ni VOIUMI I 
UI-OhllH-Ml N IS AND ( il Nl RAl l’R( )( T DUUl S 
I..N Ul Alil). l'..S. Army, Mydiologie |•ngilIeellflK t enin, 
/Mvm, CtiliforiiM OSMf, 


Alislrnct: The volume is llie liist .'I u pM'iiete.l 12 volmm- ir 
IHUt cutitleil. 'llydiohigie I ngiiieeiing Melhoils lor 'V,iiii 
Rcsouiccs hevelo|)iiiiMil’ I he lepoii ih tieing i»te|Mi. .1 li> 
Ihc Hydtologit I ngiiicci ing Ci’nlei .is |miI oI llie h S Ainq 
{.‘orps of I'nginccis )>atlivii'iUion in ilie Iniviii-'llou'l 
I lytli.ilogical Decade. Voliiiile I tlesiilhes llie geiiri.il ii.ilnir 
of Water icsoiiites iin|Mi'vcineiilH and llic genei.il |ii><< rdnui 
used ill liytliologie engiiieeiing sliiilics llie l\|ie*i o| w.iln 
lesouiccs Impiovemvnls eovvieil Id lids soliimc lav lvuR- h'. .il 
floorl protection. Hood itinllol by leseivolis. w.ilei supi'ly In 
rcscrvoiis, hyilioelctltic powei developiiieiUs, iiuillipni I'o'r 
icscrvoits, and watei lesoineei sviilems As >i I'liii ol Urn 
voUimc. tUiec gcncinU/evl eoinptilci piogiaiu .Um nplioin 
covering ditfciciil plMsen ol hydiologu ('tigiiieermg -ire ni 
eluded. 


Pub. Oct, 71; .5Kf.p, N I IS No AD'/.Sg 'till PC $MIm Ml 
$0.95. 
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ft.mm, HUSI-HVOIR SYSM MS ANAI YSIS UIK lliRdi 
CON I KOI. 

«..V. U s. .Aiiiiy. Mydiologil l iigineeiing « eoin. 

Dni'h. i'tilifoiniti 95(ilfi 

TTic iiipid inerense in eomplexily of wniei teMnirees |•l.■n 

studies thwl bus lakeii pl.iee lUiiing the p.vsl 2tl se-ot. h.o 
resulted ill a iiceti for iiiiire i omprehciisive pio|eei ••ii.ilysis 

The iiltimiite goal of iIiIh icscareli pro|eeT is lo rlevi-l.-p .i 
iiictlioilology thill iillli/es the ciip.ihllily of the eompiiier l.i 
nniily/e complex systems of w.iter rcsoiiiee pi.iicctn tn outer 
lo tmikc iuletpiate cvahinlioiis of nllerimlivc proiecls in ihr 
degree of detail retpiired lo iiicel dchitcd olijeetiveH I his wgl 
require economic anil .social niiniyses m tKldllloii to liydod-.g 
ic niuilyses of piojects uiwler ii wUle i.mge of oper.vlw'u . o»v 
dilions. 


Dcvciopiiiciiial wtuk on » flood coiilfol systcni siniti l.»n.'!i 
tiUKlel will be conlliuicd. Ihc development of a comprcticn 
sivc xinglu rcserwdr siiiuilatioit model will he iiiulen.ikcn It 
is iiilticipaied ihnl tile model, when completed, will he siiii.i 
ble for iinalysi.s of reservoir operation fiir IkiiIi no.Hl e.mii.'l 
«ml the fill) range of water coiiM.*rvation piirpoHen. W.irk on .i 
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for systcmaticiilly cv;iliiating and screening aller- 
‘ '^^54 in kind early in the planning process will be initiated. 

SH BY U S Dept (»f Defense ■ Army 

Kl-FECTS OF URBAN Dr.VHI.OPMI-.NT ANP 
U.SF. ON rut SANTA ANA RIVER. CALIFOR- 

Sf tJS fiV. US Dept of the Interior. Geological Survey. 

Ctort/t.fj Oroie. Catifoniia ^264.1 

volopmciU and water use in the upper Santa Ana Val- 
l^y lijive affceled peak flows and total runoff to an iindcter- 
nnrietj tlcgrce. Long- term planning involves data derived 
froin tVequeney analyses of streainflow char.iclcrislies. 
Hen^c , .j ,, evaluation of the effect of dcvchtpmcnt and use is 
to intprove tlie analytical proceiltires 

A daiji collection and study progrant to estimate the ciTecis of 
iirbjiii tlti velopnienl and increasing water use on the surface 
flow rtigiiTien of the Satil.i Ana River at several key gaging 
stilt ion iucludirtg Pr.tdo Dam, Riverside Narrows, and ‘f 
Street ne<tr San Ikrnardino Fttt peak flows and total runoff, 
fit! iittocTipl would Ite made to reconslruel the historic records 
«»f ^t ro nitt flow iiiulcr present conditions of development aiul 
iJiKicr conditions <tf development expected hy 1990. as stipn- 
liilucl l^y local plaaniag agencies, including the flood control 
dibi rict , l..rs Army Corps of Engineers, .tnd several ninnicipiil 
wjitor cji.striets and water agencies 

Assembly c>f all available data related to nrhan development 
tiDcl chiiiiging land iind water use in project area. Slorm 
hyclroftmphy uiinlyscR will be made to develop hydrograph 
chtirnclcrisiics for periods befote, <lufing, and ;»ficr urbani/a* 
til’ll, 'riiuhu chariiciorislics will then be rchitcd to urban 
devulopriicnt factors .uul iiitcrprc’ied to meet project objec- 
tives. 

CiOibriitioif of scvertil hyiliograph models siailed. 

SUFPOIl'riiD BY U.S. Dept, of Interior • Geological Survey 

f).004O, ANALYSIS OF COAL RF.ITJSK DAM FAILURF. 

FORK BUFFALO CRFliK. SAUNPHUS. WEST 
VlUOlbdl A . VOl.UME 11. APRENDICI'S 
t/iV/f I*'' A'. W.A Wahlcr & Associates. I’ah Alio. Califoniiii 

<J4.T<)3 

Ahstriict : On February 26, 1972, a coal refuse darn, owned and 
opcriitctl by the Buffalo Mining Company, failed near Saun- 
ders, W . Va. The resulting flooding of the Buffalo Creek Val- 
ley huel national raiiiificalions The imniciliaie consct|iienc«s 
of Oic flfioding were the deaths of IIS persons and 7 re- 
ported inissing, the loss of over 500 homes, and extensive 
flood diiri'agc b’ oilier property in Buffalo Creek Valley- 
Ilusic <Jj»tfi were galhereil during the invcsiigalion of the MW- 
(lie I*ork Valley dams and refuse hank al«»ve .Sauntleni during 
Held investigations of the site conducted from the end of 
Miircdi tfirough mid- September 1972. Flic information con- 
sisted of mapping, subsurface exploration and sampling 

by inorios of auger drill holes, field density tests, field 
pcrftienbiJily tests, aerial pholograiihy, vane shear icst.s. and 
cone penetration tests. Volume II. the appeiuliccs. covers 
these details 

Pub l-'el^. ^3: 198p., NTIS No. Pn-21.5 143/9: PC $6.00 MF 


Objective; Cain understanding of runoff and erosion processc 
of steep, unstable mountain chaparral watersheds and the: 
contribution to downslrenni floods and sedimenlatior 
Develop effective land management practices to combat c> 
cessive runoff and erosion, as emergency following fires an 
for long-term environmental stability 

Approach Excessive posl-fire erosion attacked by .stuilyin 
hydrophobic soils, their chcmo-physical nature and relation 
and tests of mca.sures to counteract them Long-term er 
vironmcnt.il stability sought by ecological approacli, indue 
ing study of site potentials Relationships between storms an 
flijods stiidieil by investigation of processes, and developiner 
of estimation techniques through analyse.s of cxistin 
watershed dtila 

Progress; Soil water repcllency Is a frequently encountered sit 
factor thiU can innuence the success of variou-s forestry prat 
ticcs Severe water repcllency is ii.siially the result of fire, hi 
htiimis and its related inicr<»o'giinisms may also prodiic 
repcllency Water repcllency may induce excessive runo 
and erosion in a burned area. Water rcpelicncy also affec 
relations between soil, water and planls. Adverse affects t 
water fcpctlcncy can be eliminated by mechanically disrup 
ing the water-repellent bsirricr. Under some conditions, tren 
ing the affected areas wiih welling agents may soon be feas 
hie. A survey of water-repellent conditions is desirable f» 
appraisal of a forest site for viuious eiillural pnieliccs 
wetting ttgeni was applied by sprinkler irrigation to a burne 
watershed as an erosion control incasiire. The wetting ugei 
decreased production of inuHtard (Brassica spp.) niul ii 
creased production of iuiniial ryegrass (Lolium spp.j. SVhci 
the welling agcni was applied, the soil surface wa.s moi 
moist and more [avnrahlc for sccilling csiablishntcnt wliic 
favorcti gniMt over nnisiard. A laboratory experiment ii 
dicaled that ilie wetting agent Mipprcssetl production at 
growth of mustard seedlings and had a less suppressive effe 
on ryegrass seedlings. The differential phytoloxicity w, 
presumnhiy responsible for much of the difference betwci: 
grass and miislarcl seedling establishment in the field. 

SUPPORThD »Y U..S. Dcpl. of Agriculture ■ F S. 

6.0042, SAN GORGONIO PASS. CALIFORNIA ClENliRA 
plan I ECMNIGAL KEPOR l' 

UNKNOl^N, Council on liUergov. Relations, .Sturanu-iu 
Oiliforntu 95814 

Abslracl: A lechuicnl supplement to the San Cioigonio Fa 
Gcncrul Plan is prcsenteci in TcUilion to such problems as i 
ude(|nutc roadways, flooil threat, tear of brush fires, wii 
damage, and unsightly utilities. It incliulcs clemeuis for phy; 
cal features, solid and cultural a.spccls, euvifoiimcntal ciuidil 
housing, ccorurmics. land use. prjblic fsieililies and setvict 
circulntion und iransportalirrn, and government fiscal co 
cerns 

Pub. Aug. 71; I97p., Nils No. Pn-21() 872: PC $12.00 ^ 
$0.95. 
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6.0043, FLOODS FROM .SMALL DRAINAGE AREAS 
CALIFORNIA 

A.O. WAANANEN. Stale Dept, of Transportation, .^ocninien 
Cri/r/«>r«m 95814 (2U23220n3) 


MAIOH di.sas 


6.0044. 


h„™„ge„e.u, hydrologic regions More than 300 cres.-^ 
',»g« have been esrahlished tr. additiorr. 

ra"JerTcr,:rg“noVMlsr.l,c rainfrr... 
tunoff relaJion. 

Document provided to S S.I.E. by Ihe H.R.I S. 

SUPPORTED OY U.S. Dept of Ttausportation • F.H-A. 


AaoJd SOUTH COASTAt. RASIN PRECIPITATION 
FREQUENCY ■ A REGIONAL ANALYSIS OF *^*^*’ ' 

ration frequency of short -duration 

PRECIPITATION IN CALIFORNIA 
J.D GOODRIDGE, State Dept of Water Resources. Sacnniwn- 


JO. Colifotma 95802 

California's South Coastal Basm « the location of Uic heaviest 
rainfall tniensiiy in the State Local agences of the Soulfi 
Coastal Basin have pioneeied m data collection for use m 
cvalualinc fluodinfi ha 2 aids 


The objectives of this report are. ID to provide u summary of 
the records of extreme prccipitdiion and (2) to iHusiralc a 
method of u.sing the results of a onc-houi extreme annual 
storm to develop the annual storm for shorter durations. 


T he information provided here consists of a uniform approiicli 
to determining the frequency of precipitation events of vari- 
ous mugnitiides It provides a method for inter|H)latii»g 
between weather stations to obtain rainfall values for use ui 
estimating runoff from small watersheds Hiis .inalysis will 
provide the basis for a state wide study of the frequciicy i»f 
rainfall events for durations of less than one hour. 

SUPPORIED BY California Slate Government • .Saernmento 


6.0045, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. 4c COSTS OF OEOLOOIC 
HAZARDS & RECOMMENDATIONS FOR FUUIR 
MITIGATION (ABDURV) 

J.T. ALFORE. .State Div, of Mines A Geology. S/urtimenui. 
California 95814 


Abstract This report recommends loss-reduction mciisurcs for 
10 geologic problems which collectively threiilcii an esti- 
mated 555 billion loss in Cwlifoniia's urban ureas from 1970 
to 2(J00. T he problems are enrthquake shaking, loss of 
mineral resources to urbanization, lundsliding. floiHling, ero- 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunami haxards. and sub.sidcnce. The report 
describes the nature, distribultnn, and magnitude of each 
problem, as well as costs and effectiveness of possible loss- 
reduction measures, and agencies responsible for those mea- 
sures. 


Pub. Jun 73; 11 Ip. NTIS No PH.222 447/5; PC $7.75 MF 
1.45. 
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6.0046, DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY - SAN DIEGO 
G.S SOLTE. San Diego Co. Comp. Plan. Org., San Diego, 
California 

This .study identifies the drainage and flood control problems of 
the San Diego region, .is well as provides an up-io-dnic in- 


Hood coutriil prohleiii; and MiggcMs noiiu- sevm: 
tcrontive orgimi/alional urniiigcmcnts I'" virt>i 
awuol work for the region Volume 11 
CONS, n ctimpiileii/etl metluxl loi llr«* ‘’>''ten'.'t 
of iubmiinitum's effects on design anil costs nl i 
facilities. 

The findings of ibis study ate eonlained in ib"'*-' 
ciilions: Vobnncs 1. ll. and a Summaiy Uepoit 
Pub. May 70. Nils on Sail Diego Co. t'ompiel 
Org, C'o. Admin., W'lH) Pnciric Hipltw.'V, Sai' 
92101 

SUPPOKTId) MV U S Depl. of Hoiisiiift A Uii 
jiieiil 

6.0047, INUTAl WATER, M-Wl KA< *1' AND I 
l/NKMOH'N. San Diego Co Comp. IM.ui t'lp, 
Ciili/ornid 

The Iniliiil I’laii Uepoil consisls id two ifpoils A 
it icclinitiil The .Siimmaiy Repoil presents go.d* 
for the piovisiim mul cxlensioii of w.ilfi. sewei.i 
control fiicililicH and scivice. Hie .SiiMiiiiafy 
ptesenis n siimmaiy of mi cvaliialion of the aile 
pjcscut facility syMcmx to meet preserU -n'd p«' 
iveedK. as well as a list I'f luoposed pioiei.i'’, ■ 
upon this evaluation. Uecommeiidations loi wn 
)d.\noiog imt'lemeaiatiou. and p.oveimiuMiial n 
and organization m this context, is .dso |)i esr-niei 

Absiracl piovideil by FDAA 
SUl»l»Ok)b;i> )1Y U S, Depl. of Ibmsiiii^ A Uil 
niL-ni 

b.OOdH, ri.DOD llU-OUl'NCV IN DUMA 
COl ,t)UAm> 

a.L 1>(/Ciu:r, u s. I>epl of Die liueitoi. lieoh 
Deinrr, Cnlonlih 80225 {CObK lDM ) 

This leseiirch is part of the piopiaiii id o.ilei 
vestigallons coiulucled by the U.S (ieologti 
eoopeiallon with Slate ami local apeiicies to < ol 
Purpose: T't* collect data in type aie.is mul tlevrl, 
noff telalions that c;m lu' eMiuixilated to nil •mi. 
in the ntettopolilan aieas of the 6 couiitx -iie. 
Dcjwer. 

MelhotK; Hainfall mul riinoff dulii will be ruMeit 
ftmr (liaimige basins in tlic (> Lomity men. I be 
selected lo .samiiie die I'ollowing imipe.s in bimi 
(a) Si/e; <10 acies lo 10 Mpiaie milei. ll>> Covi 
completely impervious; (c) Diaiiiage .ippMiie 
scwereil lo noii-seweied; (il) Development N. 
iir]),iii]/c(), tile naliital basins being siibjeot lo di 
pcrliiips 15 yeaiH. 

Rainfall datii will inehide continiums reeonls of < 
or more siie.s in each basin, sup|ilemeiUcd (>y if 
dnrd rain gages. The niiiorf data will iiidiii 
records of outflow from each bitsin. siipplei: 
(Ic-sirablc by crest gages to reenrti peak singes 
lions ill the basin. Mecaiise of the ex()eclctl r.ii 
and rccc.ssions. the gages will have a lime seal 
euratcly record changes during lime iniervnis a 
minutes. 


major DISASTKR TYPES 

This resciirch is part of the program r)f water resources in- 
vestigations contiucted by the U S. Geological Survey. Water 
Resources Division in cooperation with Colorado Deparlmeni 
of Highways 

purpose: To collect data and develop techniques for estimating 
the magnitude and frequency of floods on small watersheds. 
Emphasis will be on providing the gieavesl degree of accura- 
cy on watersheds crossing the State Highway network where 
the inforntalion will be of economic significance in the design 
of hydr.'nillc structures .such as bridges and erdverts. 

Methods: Data for this project will be ctdlected from altout 55 
new slagc rainfall recorder installations distributed geographi- 
cally so as to sample typical hydrologic environments Data 
from the present streamflow network anil from the Weather 
Durcaii's precipitation network in Colo and adjoining States 
will he iticliided in ihc attalysis Fieldwork will consist of 
reconnaissance trips to select sites, installing gages, servicing 
recorders, making measurements irf flood (lows, ami dcicr- 
inining watershed parameters OfFicc work will consist of 
research on tecliniqoe development and on dala processing 

SUPRORTliD BY U S. Dept of Interior • Geological Survey 

6.0050, FLOOD PROTECTION AT GUl.VUU V OUTI CIS 

l).R. S/MONS, Colorado Sijitc University. School of Engineer- 
ing, I’tirf Colliiix, Coloraito 81)521 

Ahsiract: Techniques for the design of stable rock-riprap pro- 
icelion in the vicinity of bridge crossings are computed front 
methods derived in other sources, and the ptopcriics arc re- 
lated to particle si/es fur riprap protection of ahnttnents iind 
piers. De.sigti steps for prototype bridge crossings arc enu- 
mcriiictJ sit ilial the hydraulic engineer may use this report as 
a design inaminl. An cxnnijile of ilie dcsigrt protection for a 
prototype bridge crossing is included to clarify the suggested 
design procedures, Kiprap-proleeted spill-through abutments 
were coeistriietcd in llic Ityilraulic facilities at Colorado State 
University in order l<t le.si the validity of the suggested design 
procedures Tlie restills of this re.sciirch will become the sian- 
ilacd for establishing erosion protection required at bridges. 

Pub 1970: 232p.. NTIS No. PIM96 972: PC S3 00 MF SO 95 
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6.0051, A STUDY OF lUL OKllMAl. MIX OF PRIVATE 
AND PUm.lC ACTION I'OR I.OCAI. AND REGIONAL 
WAIER CONSERVATION 

R F. MtNNEHAN, Uiiiv. of Delaware. Division of Urban Af- 
fairs. Newtirk, DeUiworc 19711 

Abstract: A set of loctil water resource problems were studied: 
upstream runoff control and dowiistrennr flooding, temporary 
sewage treatment plants, and choice of n regional waste 
water Imiulling system The study focus w;is on a preliminary 
test of four liypotliescs about tlic process of design and decl- 
sioii-ntnking. These hypotheses include: lhat for some situa- 
tions n combination of privately and piihliely constructed and 
rinanccd conservation mcjisurcs may be a more efficient cho- 
ice ihiin ptiblic actions alone and that the .specific availability 
of funds and/or financing procedures may distort or bias the 
choice between alternative water conservation systems. These 
hypotheses and their application to the case studies arc 
discussed using verbal co.st-bencfii arguments to show why 


6.0055, 

COMMISSION BY THE IN I RRNATIONAl. GREAT 
I.AKES I.EVRI S BOARD 

L'NK/VOli'N. Internal Joint Commission. Washin^iim. DisSrict 
uf Cuhimhia 20440 

The purpose of this study arc: ( 1 ) to review the various factors 
affecting the nuctiialions of the water levels of the Great 
Lakes. (2) to determine the feasibility of regulating further 
the water levels in the Great l.akcs and connecting channels 
so as to bring about a more beneficial range of stage and 
other improvements for the purpose.s enumerated in the 
Reference, (3) to determine the changes in existing works or 
other measures within the basin needed to accomplish such 
regulation lhat would be praciiciihle and in the public in- 
terest; (4) to provide an estimate of the cost.s of such niea- 
stircs. and (5) to indicate the probable effects, beneficial or 
adverse, in each country of any regulation plun.s or measures 
prop<»sed. Lhe study considers all major interests affected by 
the water levels of the Great Liikes 
Rub Dec. 73; 294p.. No copy Info Available. 

Abstract provided by I'DAA 

SUPPORI ED BY No Formal Support Reported 

6.0053, CHENA RIVF.R LAKES PROJECT. ALASKA • 
PROBLEMS RELATING 10 CHANNEL DEVELOPMENT. 
EROSION. & BANK ii LEVEE PRO'I ECTION 

C-P LINOS'FR. U S. Army, Corps of Engineers, iyasliiiiRim}. 
Oi.urkt of Colionhui 203 10 

Ahsiract: The report, prepared by Ihc Committee on Channel 
Stabilization and its consultants, for the U.S. Army Engineer 
District, Alaska, ptescnis the requested opinions vtf the Com- 
mittee concerning channel siubilization problems involved in 
evaluating the several iiHcrn.'ite plans for regulating ihc 
Cheua and Tanana River.s lo provide protection for the C’lly 
of 1-aitbanks. Alaska, from floods. 

Pub. Mar 73: 3lp, NIIS No. AD-758 443: PC S3. 00 MF 

$<).y5. 

SUPPORTED BY U S Dcpi. of Defense - Army 

6.0054, JACKSON HOLE FLOOD CON I ROL PROJECT 
Ui\'Ki^OlVN, U.S. Army, Corps uf Engineers, ir«.v/i(‘»i^>fM/j. D/r- 

irici of Cohonhiii 203 1 0 

Abstract: The report, prepared by the Committee on Channel 
Stabilization and its consultants, for the U S Army Engineer 
District. Walla Walla, presents the requested opinions of the 
Committee concerning flood control and channel stabiliza- 
tion improvements on lhe Snake River in the Jackson Hole, 
Wyoming, area. 

Pub. Mar 74: I8p., NTIS No AD.777 796/4: PC $3.00 MF 
Sl.45. 

SUPPORTED BY U.S Dept, of Defense • Army 

6.0055, HURRICANE CREEK WATERSHED PROJECT, 
HUMPHREYS AND DICKSON COUNTIES. TENNESSEE 

UNKNOWN. U.S Dept of Agriculture, Soil Conservation Ser- 
vice. Wa.iliotglnn, Oisirici of Coliinihitt 20250 
Abstract: The project is for watershed protection, flood preven- 
tion and municipal water storage in Humphteys and Dicksott 
Counties, Icnnessee The project includes conservation land 
iroMtfTii.nt n)<>nciirri<: liiinnlemented bv seven floodwater re- 
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roads and bridges 93 percent and flood plain scour damage 
by 78 percent In addition, there 'vtll be ti reduction in incon- 
veniences like closed roads, and reduced suspended sediment 
in the creek by 16 percent About 344 new industrial and 
riir.il nn-farm jobs will be created by the project 
Puh Sep 73: 5lp. NTIS .So RIS TN-7.3. 1466-F; PC S4.75 MF 
SI. 45 

SUPPOR IFD RY U S. Dept of Agriculture 

6.0056, BLACK HILLS FLOOD OF JUNE '). 1972 
tWA'.VOIl'Y. i; S Dept of Commerce. Natl Oceanic & At- 
mos Admin . Waxhinaion, District nf Coliinibiti 30235 

The morning after the disastrous flood swept tlirough llic 
canyons and valleys of the Black Hills of South Dakota, a 
survey team was dispatched to the devastated .area to review 
the effectiveness of N(3AA‘s warning .service and to identify 
weaknesses th.at require remedy. This rep(»rt"Thc Black Hills 
Flood of June 9, 1 972- pfCsenis the findings artd recommen- 
dations of the Survey Team 

Pub Aug 72, 20p . Natural Disaster Survey Rpt. 72-1, U.S 
Dept of Comm , NOAA 
Absitiicl provided by FDAA 

SUPPORTED BY US Dept of Commerce - NO A A. 

6.0057, F.SSA AND OPF.RATION FORESIGHT 

VNK.\'0\i'\\ U.S. Dept, of Commerce, Naif. Oceanic A At- 
mos, Admin.. Oisirui of (.'ohi»\b><i 202.35 

A report on FSSA's performtincc before and during the heavy 
floods in the Midwest. .March-Aprrl 1969, based on a survey 
of how F.SSA's River and Flood Forecast and Warning Ser- 
vice performed during the disa.sirous flood situation that was 
occurring in the Midwest. This report is a review- of the ef- 
fectiveness of forecasts and w.irnings prior to and during tlic 
disaster. 

Pub May 69: 44p . ESSA/PI 69003U. U.S. Dept of Comm . 
RSSA 

Abstract provided h> FDAA 

SUPPORfflD BY U.S. Deplof Commerce • E S S. A 

6.0058, FLOOD FLOWS FROM SMALL DRAINAGE 
AREAS 

J D. C.4MP , U.S. Dept, of the interior, Geolugic,')! Survey, 
Woihin^lon. Disiricl of Columbia 30242 (2R230076IK) 

The objective of this study is to provide information that will 
aid in the scientific design of small drainage siruclurc.s The 
study consists of a field sampling of floods from appropriate 
areas in Illinois, an analysis of the resultant data, and the 
development therefrom of information that will permit a 
more accurate designing of waterway openings for .small 
drainage structures Crest-stage indicators and water-stage 
recorders have been installed at a number of sites and 
periodic observations are being made. 

Document provided to S.S.I.E. by the H R, I S. 

SUPPOR FED BY U.S Dept, of Interior - Geological Survey 

6.0059, INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN OHIO 

fPP. CROSS. U.S Dept, of the Interior, Geological Survey 
H'ashingioii, Disihci of Cohunbu, 20242 (2R230128I4) 


6 .(HKiO. INFLOW MYliHfX'RAI'll .SlUDY - WVn.SHNt. 

R. CUSHMAN. U.S of the luteruu. ( rc.>toy;h iil ‘‘unc,. 

IVtis/iinftlon. HixUii l »»/ ^ oliimhiii 3()2‘12 
Ihc magnitude itiid ficiiitoiicy of Mood vohmvcs to Im- vvpvc',,1 

from small drainage nrciis in Wyoming me to he . j 

also, the characteristic sltape i^f Mood hydi ogi .»tdvs »n jel.itu- 
to the phyMCiil chiii.icleiisllcs of the hasiiis. 
tiieth(Kl of iiccoimling lot Mk- cllccl ot endv.ovknvem 
which will he useful in ciilvcil design is li> he deveh'i c.l 
Hydrologic data (.slrcnni »»«' piev tjvilotiim 1 wdl 
laincd for jdnml 5() clifl'cienl liasiiiN Data «in sln iiin Icngi': 
.slope, stretim density. >ue ol dtnituige soil type. Im.iv, 

shape, and other fiictiMS will he L-oni|ijicil hu ea. h l .or 
Aerial photogriiplis were ndeiimtle. ot slttmLud sv.jwyv^ 
methods, if necessnry, r>it I'lnall diiiinug.e hnsitis will he uiil 
ized. The fcusihliiiy oi using climatic ilat,\ to vMvoit It' lu.i: 
flotnl records for a hnslii will he invesiignUil. aittl .tf-o. I’lc 
rclali«tn IkTwccij iniirritH frciinetuy ami nttw'll s.'h.ii,: 
frequency. Assiiining llinl lainfiill lici|iieiicy is .liTiord 
htitg term iccoids mi*l that gcnct.tl titinLiM ttmoll votittv; 
rclaihuis can he dcfincil hy ilie djilu ol'tiiiin'd in Hnv m 
vcsligation, the fictiiieiicy *d‘ Mootl peaks c,ni he itpjuii.ulail 
tliroiiglt time lug chiifncteiisiics. Ilie iTiosen '.ii fi in 

definition of tlic effect «tf cml'.mknrcnl stoi.ige in i«dmai)i 
flood |>eak.s rcqtiiics ilermilinn of tlie lime l.ig iTmi.u K ii'ii.t 
of the basin and the Teiillii>n hetween oiitMow imil sloi.iye ,< 
the culvert si/c. lime log chninclei islics aie being ,tcTinv i 
for each «>f the 5M hitHiiis as hull) iiiiid'.ilt .md the Mo.,! 
liy(lrogiii]>li .ire heing liii-.isiiied, lime lags aie Iheit ll’l.•tr:l 
to the pby.siciil ciuti.iclerislics of tlie basin siab .is li n^tb .niil 
slope to provide a gcneriil muilioil lo be iisevi in ilesigii IL ii 
on stream Icngib. .slope, slieam density, si/e ol di.tinigc 
biisiii. s«>il type, basin shnpe, .uid olhei I'iielot i .m bei.7 
compiled foi each basin. 

Document provided (o S S.l.l' by |he II ILI .S 
SUPI’ORT!;|) BY U.S. Depi of I iiinsjauliilion I II A 

fi.OOOl. PKOfiUAM lOlt IIVDIUII «>(il( INVT .Silt. A ll‘)S 
OF -SMALL imAlNAGI-: AKlA.SIN II.XAS 

I. f.. SCHROHDI'M, tI..S. I7c|il of the Inleiioi, {teologi. ■! 'vo 
vcy. IIWn«er<Hi. Disiii, t n]' Cxiliinihi,i l,> { .’U Uj j Sh I 1 1 

Hydrologic rlutii. which ciin be nseil in the hydimilii ilrM).ii »■! 
highway rlruinage slriictitrcs, is being ohlaincil iiiid ,im..Iv/m 1 
Ihc magnitude and lrvi|ilL'ney ol ilooils loi (lioin.ig.' 
rtinging Iront one (o 2(1 hcpiaic miles iiie heiiig, ilk ieiuotn .1 
There will be a niininuiiti of about I 5() Mood- hviliogr.igh 
lecording stalioms Texas lins been divided into IH hvdi,.L tw 
regions for large basins I lie small busin jtage Mies “ dl lu 
selected to insure iiileqimti? .siimpling of Mood .Us., h,.t gev m 
each hydrologic region, giving coiiHideralinn to soiI.k e g, 
gy, physiographic io|M>grniiliic fe almes and otliei l.i« t. j v 
Document provided to .S.S.I.lv liy ihe H IM .S 
SUlM'OKll-.t) UY U.S. Deiil. of i rans|n)i luiion - 1 11 A 

6.0062, FLOW UFOUI .A'MON IIM-CIS <H | U1 
BURLINGTON RFSIiR VOlR I ROM IIII HAM 
IX)WNSTR1:AM TO Wi:ST MOPF. NOUTll IIAKO I A 

J. O. .SHEARMAN. U.S. Dcirt. of the Interior. Gcologit.il Sor 
vcy, IVashinfilvn, fluoici 0/ C nlimj/tlu 21)242 

Prolonged drawdown releases from Hiirliiigloii |).,ni. .m 
authorized Corps Of F.neiiicer.s nroieei on ihe .S.mrikk liis.-r i-i 


be made at long- term gaging stations near Uanlr> and 
Wcsthopc. N. Dakota. 

Reservoir releases furnished by the St Paul District Corps Of 
Engineers w/lll be routed downstream and combined with ob- 
served tributary inflows. A daily strerimflow routing 
technique ba.scd on the conlinuiJy prirrciple will be used lo 
route and combine flows. 

Developed flow routing model for Souris River l>clow Burling- 
ton Reservoir. Using release rates to .100 cfs and .^00 cfs. the 
1969 flood and cslimateti .SO. lOO, and 150 year recurrence 
interval floods were routed through the nuulcl to determine 
flow characteristics downstream Computations ftirnislicd to 
Corps Of Hngineers. 

SUPPOR riiD IIY U.S. Dept, if Interior - Geological Survey 

6.0061. ELOOD CHAUACTI-RISI ICS OF SMAl.l. 

DRAINAGE- ARLAS, IDAHO 

CJ. TJJOM/iS, U S Dept, of the Interior, Geological Survey. 
IVur/iiVig/u/t. Dhtrici of Columhio 20242 (2R230«2R64) 

Flood frequency, magnitude and hydrologic characteristics of 
.small draliiiigc area.s are being deierniinetl in liJabo. 

Docunicnt provided to SSII- hy the Highway Research Infornia- 
lion Service. 

SUI'POU'I HD nV U S. Dept, of Interior • Geological Survey 

6.0064, COLLI-CTION AND ANALYSIS OF STREAM 
FLOW AND RELATl-D HYDRAULIC DAIA FOR 
DltSlGN OF HIGHWAY IIRIDGLS AND CULVERTS - 
IOWA 

lINKNOW'N, U.S. Dept of the Interior, Ctcological Survey. 
Il'il.?fi»iig/r)n, Di.^irici of Colmnhia 2(1242 

All ihilii regiiriliiig stream (low and floods on strciims in Iowa 
fire being collected and analysed. Peak discharges arc deter- 
mined at gaging siiilions and fre(|ucneies of the peak eleva- 
tion of llie water surface arc ilclerniincd at various points 
along .sirenm.s. 

Docuniem provi<le<l to S.S.Mi. hy the H.R.l.S. 

SUPPOR'l'Iil) IIY Iowa Stale Government - Des Moines 

6.0065, FLOOD FRHOULNCY IN SMALL DUAINAGC 
ARMAS - MISSISSIPPI 

A'.F. WJl.SOW U.S. Dept, of tlie Interior. Geological Survey, 
ll'(is/un){inn, Disrrici of Coltmthia 20242 

The flond-discliJirgc fret|ueney rclationji are being dcicimined 
for streams draining five s(|uare miles or Jess in the stale of 
Mississippi. 

Document provided to S S.I.F.. hy the H R I S 

SUPPORTED IJY U.S. Dept, of Transportiition - F.H.A. 

6.0066, AN OPTIMUM WA'IRR ALLOCATION MODEL 
fiASEll ON AN ANALV.SLS FOR THE RLSShVIMEE RIVER 
flASIN - FLORIDA 

J.i:. REYNOLDS, Uiiiv. of Florida. School of Agriculture, 
Coiiiesvilh', Eloritio 3260 I 

The operating procedures for many multipurpose w-alcr 
management systems are prescribed by operating rule curves 
which were developed will) flood control as their single pur- 
pose. Opcrnlion by such rigid rule curves often result in less 
limn optimum allocation of water. 

The purpose of this .study is to develop and empirically test a 
model for determining the optimal temporal allocation of 


livities b. Physical, political and institutional restrictions on 
water use. c. Allocation between and within watersheds, d. 
Allocation between lime periods. 2. Empirically testing the 
model in the Kissimmee River Basin: a. Develop homogene- 
ous soil classes based on their response to supplemental 
water, b. Estimate die value of water in the alternative use.s 
c. Eistimaie rainfall, runoff, stream flows, seepage, evapora- 
tion and irrigation return flows d Determine physical, politi- 
cal and institutional restrictions e. Apply data to model and 
determine optimum allntalion. 3. Alter the restrictions on 
water use to determine the effect on the optimum allocation 
of water 4. Compare advantages and disadvantages of linear 
programming and simulation models for water management 
systems. 

SUPPORTED BY U.S. Dept, of Interior • O.W.R.T. 

6.0067, HYDROLOGIC AND BIOLOGIC STUDIES OF 
SOUTHWESI FLORIDA (BIG CYPRESS) 

II KLEIN. U.S Dept, of the Interior, Geological Survey, 
Miami, Florida 33130 

Changes in hydrology and biology brought on by rapid ur- 
bani/ution in western Big Cypress Swamp are of concern to 
planning and water supply agencies, because an eastwanl ex- 
tension of urban growth could affect not only tlie adequacy 
of future supplies but also the ecosystem of the Big Cypress 
and the northwestern part of Evcrglailcs National Park. 
Agencies must develop policies based on knowledge of the 
environment so that water resources can be protected and 
damage to the ciiviromncni be minimized. 

Determine changes in the environment that have taken place ns 
a result of urbanization in the wc.sicrn part of basin and 
apply knowledge to tlcvclopmem of eastern part. Describe al- 
ternative methods of flood protection, developing water sup- 
plies. controlling pollution. 

Determine areas of high yield and water quality in shallow 
aquifer through test drilling. Prepare scries of water level 
maps to tlctcrnhnc recharge iireas. Prepare niaps of flow dis- 
tribution. areas of iiumdiiiiuii, areas affected by sea-water in- 
trusion, and areas of inferior water quality. 

I) Vegetation map prepared for all but western part of Rig 
Cypress. 2) A land use map of Big Cypress, prepared from 
1970 aerial photos showed 2,000 of the lolii! 2450 sq miles 
was undeveloped; 200 sq. miles was agricultural; and 20S sq. 
miles w-us residential or proposed residential. 3) A fairly 
(hick, permeable aquifer in central Big Cypress probably has 
the potential of serving the forseeable future municipal water 
demands for the lower Gulf Coast. 4) Surface runoff ranged 
from 3500 CF.S, November 1969 to zero, during the 1971 
drought. 

Monitoring 9 ponds, slouglus, canals for complete water quality 
near sites of proposed oil well drilling to be continued. 

SUPPOR TED HY U.S. Dept, of Interior - Geological Survey 

6.006R, RESPONSE OF WATER LEVELS TO FLOOD 
CONTROL OPERATIONS IN SOUTHEASTERN FLORIDA 
PITT. U.S. Dept, of the Interior, Geological Survey, 
Miami, Florida 33130 

The permeability of the Biscayne Aquifer and the degree of in- 
terconnection between the aquifer and the canals are major 
hydrologic factors in flood control in Southeaslern Florida. 
Canul-uquifcr inlerconneclion is cxcellect in Dade County, 
but it becomes progre.ssively poor in Broward County where 
the upper part of the aquifer coniain.s fine materials of low 
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lerislics operation of conUol siruciures in canals in areas of 
good Interconncclion ^vill be different from the operations 
where interconnection is poor. 

Dci.iils of the hydrologic characteristics of Individual canal 
b.^sius must he known for optimum management of the water 
resouices Some basic hydrologic information is available for 
C-9 (Snake Creek Canal). C-6 (Miami Canal) and C-2 
(Snapper Cieck Canal) in individual investigative reports. 
The results of the study 'vill aid in determination of the 
secondary or tertiary canal drainage required in flood con* 
irol 

The plan is to investigate and evaluate the response of ground* 
w .iier levels and canal levels in interior areas to opecatkms of 
coastal salinity control structures and inland secondary con- 
trol structures in selected primary canals. Tests will be niiidc 
in canal systems in three different geologic environments 
During the tests water levels will be measured in shallow ob- 
servation wells at different distances from the primary and/or 
interconnected secondary canals 

Tests were completed in the Pompano Creek Canal Uasin and 
levels were run to all date points Analysis of the data for all 
three tests was completed and a final report was prepared 
This completes the effort on this report 

Kinal report to be reviewed and approved- 

SUPPORTliO UY U.S. Ocpi of Interior -ecological Survey 

6.0069, HYDROI.OGIC DASE FOR WATtR MANAGE* 
MBNT. DADE COUNTY, FLORIDA 

UNKSOWS'. US Dept, of the Interior. Geological Survey. 
.Vfiuriii, Florida 33130 

Water resources in Souihcasicrn Florida, particularly in Dade 
Ctiunly. are becoming increasingly influenced by water* 
management practices of the Central and Southern Florida 
flood control district. With the expanding urhanirnlion there 
is a growing need for fresh water supplies. Hood control, and 
water conservation. 

Tu prepare an annual report summarizing hydrologic conditions 
in Dade County as urbanization continues at a record pace; 
and to assist local agencies in specific walcr-inanagcnieni 
problems 

Basic data arc collected under separate proiccl.s. These data 
w ill be analyzed periodically to determine the effects and the 
needs of water management in the county. The annual report 
will contain basic data concerning Huctuiitions of the water 
table and discharges of canals. Water-table maps of the coun- 
ty as well as those of the city of Miami’s well fields will l»c 
shown for comparison with previous condilvons. Graphs uml 
maps showing the distribution of saline water will also be in- 
cluded. Specific hydrologic problems will also be mvesttgalcd 
and reported upon. 

Annual summary was prepared for 1971 and work on the 1972 
summary is in progress. Recommendations for new construc- 
tion to update monitoring networks were made to local 
cooperalors. Fffects of the 1971 drought were discussed in 
the summary report. 

Preparation of summary for 1972. 

SUPPORTED BY U.S. Dept, of Interior ■ Geological Survey 

6.0070, STUDIES OF THE RED ALGAE IN RISCAYNE 


foiiiul to ho vciy inipDttiint uiiu.iig (lie ptiiiiiiry 
nod thus to the food di.iiti, in ten yniis ol liclil 
Soiilh fTorida c.sltuirics. which siiulics cliicih •leu 
nuicroitivcttcbriilc iioiiuluti.m I he 1 ,iiirciici.« c«>iii| 
nmldy connected with H'c ecology of the ..niinaU 
shelter us well us prob.dtlc foiid vomcc I Iowcmt. i 
the l.iiiircncia itself luis hccii iimici Mkcn to il.ilc an 
nothing is known of its ecology It is now m cc 's.ir; 
the growth talcs inul niujoi ecological fat lots all 
occurrence mul disHil'olUm ol I auicucia I he .i 
and/or ilisiippctnanee of ihis genus [nohahlv will |>i 
sitive imliciitoi of pollotion. whicli. if used In ct 
with animiil nin) microiilgiil iiidii.dois will give cui 
criteria for muny tyT*cs of pollution in o«n vsiumu s 

How infoimntion will he iiii|'lied I iiuiciu ia .iiul Dige 
to he major coiiliihulots to ilir dcttilal liunl 
Bisciiyne llay-Caitl Sound Pala will In* nsctl tti r« 
safe iiniit.s tbi lloiul contiol ciinnl ilc-ign ;oul oiiif, 
for various inilii.Hlri.il plaiil.s I In- oigiini/ntions c» 
use this infortnation .ire ns Itdliiws [) .s Ainiy < o 
glcieers ■ for drcdgi/ig mul lilling; I nviroiuiu-ni.il 
Ageney * imluslii.il niiiralls, l>adc Ciiitiily l•l>llll|ion 
ol oulfiilJs; l-Tiiriilii I’owci .iiul I iglil Co luiU 
Floritln Power C'orpornlltin • licnl I'MIiiciil. Slate 
lloiird * iiulustriul mill’.ilK; WcHlinglioiisc ( nipiij, 
dcMilinidion plains; Atomic ITii'igy < 'oinnifiMoii 
uml heut oiilfulU. 

Accomplishments during the p.ist iwclu- moiiilv. I 
lion of glass eoinmiinil) dynniniis, DcliiM-atioii 
pliml oidfiill on grass and algal popiiliillon. >) ll.isi- 
midioii on ecology of iiinioi gicen Hint io.ilg.o-. 

For (ulditionnl inforniiition peilaiiiiiig to this piojctl n 
Kiehiud fi. Under, Diiectoi, Se.i (iiiini I'lnginnis. 
of Minmi. Conil ( iahles, IToiiilii .1 < I -Iti 

.SUPI’Oini'l) IlY l!..S Dept oM oiniiieice N.DA 

6.0071, I-SIUAKINI- MVDKOl (HiV Of lAMPA 1 

CM. (1{)()1)H'IN, US Dept nt the liili-iioi . < ictd. igic 
Iniii/xi, /'liiiiilii 

A comprehensive hyihivlogleal Invcsiigntioii ol l.nnp. 
its iniiiieiliiile .siirioiiiiilings is iifci-ss.iiv to a-t-icss i 
hlc effeets of a proposeil cli.ninel ihvtigiiig pio|cil 
teracting hytirniilie. chemical ninl hiidogicnl s^slen 
ing in the Imy Dminsweicil tcchnlcnl i|iii-siiotis i 
possible groimd-wnler ciinliiiidii.ilioii, inndiln'd llu 
cireiiliilion charneleiiHlIcH, niid ovei.dl ciiMitoinu-ni 
as well ns openilioiiid iiei-ds, such .is (|n,iiitilv ninl | 
of dredgetl mnlerinl, jiisiiry this pio|cct 

The specific ohjeclives of this simly .irc ( I ) h.itliyiiict 
li<»n of the hay holioni, (2) ilcicnnin.iiioii of 
Itedroek, (1) definition t*l |>olltitiinl sonices issuiiij 
hay and tlieir siihsctiiieiil dislill>iilion, (•!) ilcvchipi 
niimiigcniem Uml to pretliel the ivsptvnse ttf (be b.v 
ral ant) ninn-nnnie cfiaiiges -dieilging, lilling. Ho 
ricaucs, etc., (5) tlclerininallon of o)>tiniinn cli.m 
mont, (|iiantity of malurini to he leinovcd. .nul opiin 
lion nml sUupc of dlspiwal sites 

llic following tceliiihiiies will he used It) ncconiplisli 
objectivc.s: (1) bay liottoiii iniipping by ncgiilisc-l> 


MAJOR DISASTER TYPKS 


6.0075, 


dam (velocity, elevation, quality). (5) optimum dredge 
operalion and fill placement deterniined by using model lo 
test all stiggcstions. 

fourteen tide gages operating, monthly and quarter OW moni- 
toring programs e.stablished; Weather Bureau data being 
received monthly; bottom contour map.s under topographic 
division review; digital model nearing completion of develop- 
ment period, data reports in preparation, 800 miles of depth 
data collected along ship channel and other areas. 

Completion of stage. OW, seismic data reports; preparation of 
interpretive icport; compiiliilion of types and quantity of 
materinl proposed to be removed from ship channel, comple- 
tion of digital model, use of model to predict effects of 
proposed activities. 

SUPPORTF.D nV U S. Dept of Interior • Geological Survey 

6.0072. ORANGE, SEMINOl.E, OSCKOI.A COUNTIES - 
WATP.H MANAGEMENT 

UNKNOWN, East Cent. PlorUlu Reg Coun.. l-lorida 

Abstract: The study is ticsignetl to guide the future design of an 
engineering system for flood prevention in Orange, Seminole, 
anil Osceola Coiirtiics. Emphasis is placed upon preserving 
ami utilizing lUitural water flow and watci storage piiticrns 
wherever possible. Existing engineering studies arc reevalu- 
ated and suggestions inaile for future engineering designs 
The niiiilysis \s curried out for thirty-four (.U) watersheds in 
the three county area. 

Pub. Ecb. 70: 77p,. NTIS No. l‘n-191 246: HC S3.00 MF 
$(J.65, 

SUPPOR'1 fil) BY U.S. Dept of Moii.sing & Urban Develop- 
ment 

6.0073, CASH SlUDY Ol- REMEDIAL l-LOOD MANACiE- 
MI'.NT IN AN URBAN AREA • PHASE III 

L.I). JAMLS, Cicorgia Inst, of Technology, Environmental 
Resources Center, /Utnriui, OVur^'/u .)0.LJ2 (C-2064) 

The proposed research is (lie third and final phase of n case 
study of water resources management in an urban urea, with 
special emphasis on flood hazards and flood damage abate- 
ment altcriialivcs. Phases I and II were concerned primarily 
with a review and evulunlion of basic hydrologic, economic, 
nml (Icmogniplitc data; a study of legal and inslitulional con- 
straints on Hood inaniigcniciU in llic case study area; and llic 
development and testing of hydrologic-cconomic and socio- 
economic models which will reflect .significant charnctcrisiics 
of the study aren. F.inphasis was and will continue to be 
placed on gcncrali/cd research methodology - not on the 
dcvclivpntcnt of an action program for the 'solution* of the 
ense study prohlcni. 

Phuse III will he concerned with tlic refinement and testing of 
models and analytical procedures developed in the previous 
phases. Icsts wifi be extended lo include comparable 
watersheds. AdditionnI objectives include the determination 
of itic kind, amount, quiility, cost, and relative significance of 


The objective of the proposed research is lo analyze critically 
five watershed models with data from four hydrologically dis- 
similar Georgia watersheds. Over the past decade, several 
digital contpuler progr.ims have been written to model the 
continuous response of a watershed to precipitation and 
evapotranspiration. Although each model has been applied lo 
several watersheds, in very few cases have different models 
been applied to the same watersheds for quantitative com- 
parison of results 

These models are important tools in the design and analysis of 
land-use and water resources control structures. Better 
methods for the synthesis of design floods for flood control 
structures, flood plain management, urban drainage, and 
highway culvert design arc needed. The hydrologic effects of 
urbanization and the effects of urbanization and the effects 
of forest and range management practice on the w-aier 
resource arc be.st quantiiified through the use of watershed 
simultuion model.s. 

Hourly precipitation and daily sircamflow and pan evaporation 
data will be obi.nincd. adjusted, and placed on drum file for 
eight year periods for four Georgia watersheds. Parameters of 
the five selected models will be determined using the first 
four years of data and optimization routines. Four additional 
years of sire.ymflf)iv wiJJ be predicted with each model and 
compared with measured streamflow. 

SUPPORTED BY U S. Dept, of Interior - O. Wtr. Res. Rch. 

6.0075, FLOOD HYDROLOGY ON SMALL DRAINAOF. 
AREAS IN GEORGIA 

H.G. COLOr.N, U S Dept of the Interior, Geological Survey, 
Ailania. Georgia 30309 

Previous and continuing studies have defined the flood mag- 
nitude- frequency relationship of streams having drainage 
areas larger than 20 square miles Practically no reliable in- 
formation is available for areas smaller than 20 square miles 
Economic, safe design of highway drainage structures must, 
along with other considerations, be based on a knowledge of 
the magnitude and frequency of floods. This knowledge can 
only be ailatned through collection and analysis of f.actiial 
data from many represeiiiaiivc streams chosen on the basis of 
areal distribution, drainage area size, and a variety of other 
parameters which may significantly affect peak rates of flow 

The objective of this investigation is to collect the neces.sary 
basic data and to analyze those data to develop relationships 
which may be used lo determine flood-frequency charac- 
teristics of any small stream in the state. 

Streamflow and rainfall data that are collected from 115 
strategically located sitc.s will be used to define various com- 
ponents for a digital-computer model of the rainfall-runoff 
process. I.ong-term records of flood peaks will be computed 
by using weather bureau long- term rainfall records as input 
to the model. Flood-frequency curves will be defined for 
each data site. Discharge values corresponding to specific 
recurrence intervals will be taken from these curves and cor- 
related with significant physical and climatic basin charac- 
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(eristics, operation of control structures in canals in areas of 
good interconnection will he different from the operations 
where interconnection is poor. 

Details of the hydrologic characteristics of individual canal 
basins must be known for oplirmnn management of the water 
resources. Some basic hydrologic information is available for 
C-9 (Snake Creek Canal), C-6 {Miami Canal) and C*2 
(Snapper Creek Can.nl) in individual investigtulve reports. 
The results of the study wifi aid in determination of the 
secondary or tertiary canal drainage required in flood con- 
trol. 

The plan is to investigate and evaluate the response of ground- 
wnier levels and canal levels in interior areas to operations of 
coastal salinity control slnictiires and inland secondary con- 
trol structures in selected primary canals. Tests will be made 
in canal systems if« three different geologic environments 
During the tests water levels will be measured in shallow ob- 
servatiun wells .it different distances from the prim.iry and/or 
intcrcunneeled secondary canals. 

Tests were completed in the Pompano Creek Canal llasin and 
levels were run (u all date points. Analysis of the data for all 
three tests was completed and a final report was prepared. 
This completes the effort on this report. 

Final report to he reviewed and approved. 

SUPPORT ED OY U.S. Dept of Interior • Geological Survey 

fi.O069. HYDROLOGIC UAS6 FOR WATHR MANACtv 

MEN'r. OAnr. county. Florida 

L/NKI^OWN, U.S. Dept of the Interior. Geological Survey, 
Miami, h'loridu 33130 

Water resources in Southeastern Florida, particularly in Dade 
Cotinly, arc bcconiirg increasingly influenced by water- 
management practices of the Central and Southern proridii 
flood control district. With the expanding urbaniration there 
is n growing need for fresh water supplies. floiKl control, and 
water conservation. 

To prepare an unnual report summarising hydrologic conditions 
in Diidc County .is urbaniraiion cojitiniic.s at a record p.acc. 
and to assist local agencies in .specific waier-iniinagemenl 
problems 

Basic data are collected under separate projects. T'hcsc data 
will he analysed periodically to determine the cRccts and the 
needs of water m,inagcnicnt in the county. The annual report 
will contain basic data concerning fliiciiiaiions of the water 
table and discharges of canals Water-table maps of the coun- 
ty ns well as those of the city of Miami’s well fields will he 
shown for comparison with previous conditioris. Graphs and 
maps showing the distribution of saline water will also be in- 
eluded. Specific hydrologic problems will also be investigated 
and reported upon. 

Annual summary was prepared for 1971 and work on the 1972 
summary is in progress. Recommendations for new construc- 
tion to update monitoring networks were made to local 
coopeniiors F.ffects of the 1971 drought were discussed in 
the summary report. 

Preparation of summary for 1972. 

SUPPORTED RY U.S. Dept, of Interior - Geological Survey 

6.0070, STUDIES OF THE RED Al.GAE IN BISCAYNK 


found lo )>e very important among the primarj 
and thus to the food chain, in ten years of ficl 
South Florida estuaries, which studic.s chiefly dc 
macroinvertebrate population T he l.aurencia cor 
tnately connected with the ecology of the animal 
shelter as well a.s probable food source. However, 
the l.aurencia it.scif has been undertaken to dale i 
nothing is known of its ecology It is now neecssn 
the growth rales and major ecological factors r 
occurrence and dustribulion of Laurcncia. The 
ami/oT dibrtppearance of this genus probably will 
silive indicator of pollution, which, if used in h 
with animal and nhcroalgal indicators will give ei 
criteria for many type.s of pollution in our cstuarii 

How information will be applied; l.aurencia and Di^ 
10 be major contributors to the cietrital foo 
Oiscayne Bay-Card Sound. Data will be used to 
safe limits for Hood control canal design and on 
fur various industrial plants. The nrgani/atiuns 
use this information are as follows; U.S. Army C 
giiiecrs - for dredging and filling. Environnienin 
Agency « industrial outfalls; Dade County Pollutio 
al omf.ills, Florida Power and Light Co. - hi; 
Florida Power Corporation • heiit cfRucnt; Sim 
Board - industrial outfalls; Westinghoiisc Corpi 
desalination pLanis; Atomic Htiergy Commission 
.uiJ heat outfalls. 

Accumplishments during the past twelve months; 
lion of grass connnimity dynamics; 2) Dclinciiiii 
plant outfall on grass and algal popiilalioa; 3) lla 
in.ition on ecology of major green macroalgne. 

For additional information pertaining to tills project 
Richard G. Bader, Director, .Sea (Irani Programs 
of Miami, Coral Oable.s, Florida .33146. 

SUPPORT ED BY U.S, Dept, of Commerce • N.O 

6.0071, ESTUARINE HYDROl.OGY OF TAMP/ 

C H GOODWIN. US Dept, of the Interior. Gcolog 
Tfinifw, F'ltiritfa 

A cnrnprchcnsivc Itydiological investigation of Tam 
its imnicdiiitc surroundings is nccc.ssary to assess 
hie effects of a proposed channel dredging projec 
ternding hydraulic, chemical and liiological sysli 
ing in the bay. Unanswereil technical questions 
possible ground-water contamination, nuHlificd f 
circulation characteristics, unci overall environme 
a.s well ns operational needs, such as tpiantity am 
of drcdgeil material, justify this project. 

The specific objectives of thi.s study are; ( 1 } bathyni 
tion of the bay bottom, (2) determination o 
liedrock, (3) definition of pollutant sources i.ssiii 
bay and their subsequent distribution, (4) devoir 
munagemenl tool to predict the response of the 1 
nil and man-made changes -dredging, filling, I 
ricancs. etc.. (5) determination of ojiiimuin chi 
menl, quantity of material to be removed, and op 
tIon and shtipe of disposal sites. 

The following techniques will he used to accompli' 
objectives: (I) bay bottom mapping by negative 
photography and radar located sonic soundiiig.s, ( 
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dalii (velocity, elevation, quality). (5) optimum dredge 
opcralinn and fill placement determined by using model to 
test all suggestions. 

i'oiirlccn tide gages operating, monthly and quarter OW moni- 
toring programs eslahlibhcd; Weather Uurcau data being 
received monthly; bottom contour maps under topographic 
division review; digital nuulel nearing completion of develop- 
ment period; data reports in preparation, 800 miles of depth 
data collected along ship channel and other areas 

Completion of stage. OW, seismic data reports, preparation of 
interpretive report, computation of types and qnanlily of 
material proposeil to be removed from ship channel; comple- 
tion of digital nn)ciel; use of model to prctlict effects of 
proposed activities. 

SUPI’OR rnn by u s. Dept t»f interior • Ocological survey 

6.0072. OIlANGIi, SEMINOLE, OSCEOLA COUNTIES - 
WAIT.R MANAGEMENT 

UNKNOli'N. East Cent. I’lorida Reg Conn , TilimiUv. Horida 

Abstract: The .study is de.signcd to guide the future design of an 
engittoering system for flooii provenlion in Orange. Seminole, 
and Osecnln Counties. Emphasis is placed upon preserving 
and utilising natural water flow and water storage patterns 
wherever possible. Existing engineering studies are rcevalu* 
iilcd and suggcsiions made for future engineering designs 
Ihc a»\alyf.\8 is carried out for dtiity-four (34) watersheds in 
the three county area. 

Pul) Ech. 7(1: 77p.. NTIS No, PB-IOI 246- HC $3.00 MF 
$0.65. 

SUPPOItTF.I) BY U.S Dept, of llou.sing & Urban Develop- 
iiicni 

6.007.3, CASE S I LH)Y OF REMEDIAL I LOOD MANAGE- 
MEN'I IN AN URBAN AREA • PMASli HI 

LD. JAMES, Georgia Inst of I'cehiiology. EnvironiDcnlal 
Ucsinirces Center. Ailaiua, ilcor^io .10332 {C-2064) 

flic proposed research is the third and finat pliiisc of a disc 
study of Witter resources oiniiiigement in itn urban urea, with 
special emphasis on flood hazards ami flood damage abate- 
ment iillernulives. I’liuses I iiiid II were coiiceincti primarily 
with 11 review and evaluation of hiisie hydrologic, economic, 
nnd demogniphie datw. ii study of legal and msiitittumal con- 
siniints on flood iiianagunicnt in the case sliKly area; and the 
development and testing of liydrologic-cconomic and socio- 
economic nuidcis which will rePecl .significant cliaracicrislics 
of the stiicly area. Emiiluisis was iind will continue to be 
pliiced on gcnerali/ed rcsciirch methodology • not on the 
development of an action program for the 'soliiiion* of the 
ciisc study prohleiii. 

Phase Ul will he concerned with the refinement and testing of 
models and analytical i>rocediires developed in the previous 
phases. Tests will he extended lo include comparable 
watersheds. Additional objectives include the ilctcrminatloit 
of the kind, amount, quality, cost, and relative significance of 
the *lata needed to make meaningful decisions in an efficient 
m.mncr. Einplinsis will he placed on the tievciopment of the 
Icchniqac.s and the environment needed to stimulate effective 
diuluguc and collahoralioii between representatives of the 
several disciplines involverl and between the academic and 
non-iicadcmic participants in the research. 


The objective of the proposed research is to analyze critically 
five watershed models with data from four hydrologically dis- 
similar Georgia watersheds. Over the past decade, several 
digital computer programs have been written to model the 
continuous response of a watershed to precipitation and 
cvapolranspiration Although each model has been applied to 
several watershed.s, in very few cases have different models 
been applied to the same watershed.s for quantitulive com- 
parison of results. 

These models are important tools in the design and analysis of 
land-use an<l water resources control structures Belter 
niethod.s for the synthesis of design floods for flood control 
structures, flood plain management, urban drainage, and 
highway culvert design are needed. The hydrologic effects of 
urbanization and the cffeL'is of urbanization and the effects 
of forest and range management practice on the water 
resource are best quantitified through the use of watershed 
simulation models 

Hourly precipitation and daily streamflow and pan evaporation 
data will he obtained, adjusted, and placed on drum file for 
eight year periods for four Georgia watersheds. Parameters of 
the five selected models will be determined using the first 
four years of data and optimization routines. Four additional 
years of streamflow will be predicted with ctich model and 
compared with measured streamflow 

SUPPORTED BY U.S. Dept, of Interior • O. Wtr. Res. Rch. 

6.0075. FLOOD HYDROLOGY ON SMALL DRAINAGE 
AREAS INGKORCIA 

H.C. COLDCW U.S Dept, of the Interior. Geological Survey, 
/fr/miM. Ceorcin 30309 

Previous and continuing studies liavc defined the flood mng* 
niiudc- frcqucticy relationship of streams having drainage 
aicas larger than 2U square miles. Practically no reliable in- 
formation is avaihUilc for ateas smaller than 20 square miles. 
Economic, safe design of highway drainage .structures must, 
along with other considerations, be based on a knowledge of 
the magnitude and frequency of floods. This knowledge can 
only he attained through collection and analysis of fuctual 
data from many representative sircani.s chosen on the basis of 
nreui distribution, drainage area size, and a variety of other 
parameters which may significantly affect peak rales of flow. 

Vhc objective of this mvesiigution is to collect the necessary 
basic data and in analyze those data lo develop retaliunsliips 
which may be used lo determine flood-frequency charac- 
teristics of any small stream in the state. 

Streamflow and rainfall data that arc collected from 115 
strategically located sites will be used to define various com- 
ponents for a digital-computer model of the rainfall-runoff 
process. Long-term records of flood peaks will be coniputed 
by using weather bureau long- term rainfall records as input 
to the model Floi)d-fre(|uency curves will be defined for 
each data site. Discharge values corresponding to specific 
recurrence intervals will be taken from these curves and cor- 
related with significant phy.sical and climatic basin charac- 
leristic.s. 

Rainfall and discharge data were collected at about 3-week in- 
tervals at 110 gage sites. More than 250 flood events were 
recorded that are considered usable for calibration of the 
rainfall -runofT model. I'he long-term Thomasville-Coolidge 
and Macon storm rainfall and daily rainfall data were coded 
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6.0076, URIJAN HVDROLOOY AND URBAN WATF.R 

KliSOURCF.S OF i MF. ISl.AND OF OAHU. HAWAII 

Y. hOK. L'niv cif Hawaii, VVaier Resources Researcli Or.. 
flimolulu, Handii ')6822 

Tlic problems: The IsUincI of Ojbii in ihc State of flawaii has 
experienced n rapid gro\sth in tirhiini/ation during llic past 
decade Therefore, many problems related to urban hydrolo- 
gy have been created such as nood, erosion, sediment 0c|>osi- 
lion and \sater pollution Ir^Mifficient data available for 
planning, design and impiovcment ate appatem. Sinuilations 
of urban hydrology are most needed. 

The nbjetlives A Snnvilation of the urban h>dtok»gy ftw 
selected urban areas in Onhii 11 r.xpjnsioit of data colicclioii 
ptogTivm to include water Munlilyfscdimeot, y.in<lspcccl/sun- 
light/r.-idialinii and soil-moisinre in addition to the current 
rainfall riinoff dal.i collection effort upon (he adjoined ur- 
ban/riiral watersheds C. nstahlishnrcnl i>f the fr.imcnork fi»r 
urban water rcsniircus evaluation for suhseitncnt sliidics 

The prneedures A To complete the data bank for Kalihi 
watershed for use in watershed simulation models develop- 
mcnl. n 'I c implement the research urban/rnral vvatcrslicvls 
with wtiicr quality/scdinient. vund.specd/sunhglK/ratriium and 
soil-moisture measuremertt dcxiccs to piovidc -i relatively 
complete thita collection (wogfani for Mihscqncnt nrhaii 
hydrology anil vv.iter resoiirces studies C‘. To establish a 
framework for urban walct rcstnirccs sysicnis evaluation 

SUPPORTt-0 nV Li.S. Oopt. of Intcrioi • O. Wtr. Res Rch. 

6.0077, bl-OOn UYDROl-OCiY AND URBAN WATliR 
RKSOURCFS Of- Till'. ISI.ANDOF OAHU. HAWAII 

V'.S. FOK. Viniv, of Hawaii, W.ttcr RcsvMuces Ucscaieh Cli.. 
floiiululn, ‘J6822 <2R2}2l<mi) 

The objectives arc (1) tv» gain greater undctstandiiig of the 
island of Oahu, from avatlahle flood d<ila. (2) to iiivestigaiv 
the effect of urbanii'Alion ik reflected irt changes of flood 
hydrogruphs. (il) to initiate studies for urban and natural 
w.itershed models spccirically suited for Oalm. Hawaii, and 
(4) to establish guidelines for siibse<|uent studies of nrb.in 
water resources systems iirtsilysis for Oahu. Hawaii 

This project has been funded for a tliree>year period study. The 
first ph.isc was cumplelcd and a report was published as 
Teclinical Report N'o. 64. Water Re.vources Research Ccnler. 
University of Hawaii, .March, 197?. 

Doeiimcnt provided to Is.S.I.F by the llighwuy Research Infor- 
nuttion Service. 

SUPPORTED BY University of llaw.iti 

6.0078, INSTANT ANFOIJS UNIT MYUROGRAPH ANAL- 
YSIS OF HAWAIIAN SMAM, WATF.RSHRDS 

R WANG, Univ. of H.'iwatt, Water Resources Rcsc.ircli Ctr., 
Honuliilii, /leiKiiii 96822 

Abstract. An analysi.s of 2U0 flond hydtogr.iphs of 29 small 
watersheds on Oahu show some unique hydrologic clmnic- 
leristics. Many of the.se vv.itcrblieds are small, some measur- 
ing le.ss than 5 square miles, and (hey htivc extreme varhi- 
lions in rainfall. Between -1 and 15 single-peak hydrographs 
were collected for each watersited. The Instamiincous Unit 
Hydrograph was more adaptabk* for ocean island conditions 
such as the Havvaii.m Islands, .nnd each individusil watershed 
could be ircavcd by computets. 5n analy/tng these flotvd 


period- A good correhition was found to exist I 
live Tiiinfall duralioii anil Ihe waicfshcd area. 

Pub. Aug. 70: 56iv. NTTS No. PB.204 549. I 
Sfl.95. 

SUP!‘ORl ED BY U..S Dept of Interior ■ O.W.I 

6.0079, FLOOD INVESTIGAT IONS FOR ShU 
IDAHO 

fJ/V/vATJIPA', U S Dept, of the Inlerior. Ocoli 
Ruisi\ Itl(itn) 83702 

To pnwidc llighwuy de.sign data ba.seil on ii 
fteciuency of floods for small drainage basins 
mi ) in rdaho 

To collect and compile annual peak discharge da 
.selected -sites throughout Idalio I hesc data wi 
by statistical methods to provide flood m. 
frequency data on which soiiiul hydraulic >i 
design of culverts and snuill britiges can he mad 

Esialtlish. operate, aiul niiiiniain crest stage gag 
ssifficicot hydrologic data, statewide, upon w 
sttiiisticiil ntialy.sc.s of flood niagnitiidcs and 
small drainage basins can he tntulc. 

A lO-yeur ilaia collection phase eiulecl on Sept, 
data collccicci to tiuii date has been unuly/evl 
floiHl magnitude timl frc(|ueiiey rclalion.s huv< 
The reliiiions arc to he puhlishcd in two rept 
design manual for the Idiiho Departniuiit of I 
will he an tuhninislrativc report. Tl»e sccoiul 
the entile analysis and will be an open-file repm 

Complete rcprtris duscrihed above iiiui listed ltd 
data collection effort lo provide data in tircns (> 
flood ntiignitude anti fretiuency relations arc 
Contiiiuo. as required, special .siiulies in river li 
reviews of environrncnttil impact suidies. 

-SUPPORTED BY U.S. Dept of Interior • Cieolo, 

6.0080, A METHODOLOGY STUDY TO 
EVALUATION CRITERIA FOR WILD Al 
RIVF.US - REPORT ON FLOOD CON VUOl. S 
• IDAHO 

J.J. Univ. of liliiho, Water Resources F 

.Wruemv, itln/io 83843 

Ab.siracl: Tbc report list.s major tributaries lo tlic 
and gives monthly and annual records of 
prccipiinlion and discharge of ihe Salmon al v 
Apparemly, no floods have heen Ciuised hy r.ain 
but most -.tie caused by a combination of hca 
and ruin ruiuiff. T he history of flooding in ihc 
is recounted and an appendix of IK maps illi 
pntbably inundated during the Salmon’s worsl 
occurred in lK94. Costs of past floods are e 
pupilliilions of small comnninities wilhin the 
arc given. Potential flood control storage sites ; 
along with costs and benefits 

Pub. Feb 70. K8p . NTIS No. PU-197 997. l> 
$0.95. 

SUPPORT ED BY U.S Dept, of Imcrior • O.W.P 

6.0081, WATER WARNINGS AND SI 
t.-rxo I.;/' A C'l'c 


MAJOR DISASTER TYPOS 
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AWS/DO is OPR for Volurrn; 1, whicli iipplicb lo all AWS 
units AWS Forms 39 and 39a are prciscribct! in this vct|um«. 

Pub- Ocl 71; 28p., NTIS No. AD-732 263; PC S3.()0 Ml- 
$0.95. 

SUPPORTF.D RY U S. Dept, of Commerce • N O.A.A 

6.0082, Fl.OOD FLOWS FROM SMALL DRAINAGE 
BASINS IN ILLINOIS 

G.IF CURTIS. US- Dept of the Interior, Geological Survey, 
ClKiinpetigii, Illinois 6182(1 

A large percentage of costs far higliway drainage slrudiires is 
for culverts. F.fficient eulverl design requires infiumation on 
magnitude .ami frequencies of floods from areas of less lliun 
10 square miles. Such small areas .ire mil covered by the 
1954 report ‘Floods in Illinois: Magnitude and I rcquency.* 

To prepare a report which will complement the 1954 FlomJ. 
Frequency Report, and which c.in he used by those charged 
with highway culvert design. More .specifically, to prcp.Trc a 
report presenting methods (»f cstiitiathig magnitude and 
frequency of floods occurring on drainage areas less than 10 
square miles in Illinois 

Gather dalu for anntial fitutd events from a State-wide network 
of about 1 011 cre.st-siage gages on drainage areas of less than 
10 square miles. G.ithcr supplemental Itydrographic parame- 
ters at each of these sites with a network of 25 rovjtig recor- 
ders. Define selected Itydrographic, climatic, and basin 
parameters for each site. Define frctpiency levels by Log 
Pearson 'I'ype 111 Analyses. Run multiple regressions using all 
significant parameiurs and provitle estimating equations for 
delcrntlnation of niagniiude and frequency of floods at 
engaged sites draining less Ihan lU stjuarc miles 

Annual niciximiim Hood dtiiii were dcterttiiiieil for the network 
of small- area stations. Precipitation ami hydrographic 
records were collected for 19 of the .suiions. An-nlog 
precipitation and hydrographic records for 250 storm events 
for 22 stations were processed for use in calibration of the 
USGS Rainfall-Runoff Model Long-term rainfall fcct>r<l-s for 
one station were provided by U.S. Weatlier Service to use 
with the model to generate long-term annual peak discharges. 

Calibrate USGS rainfall-runofT model so that aniiu.'il peak 
discharges can he generated on the basis of long-term rainfall 
records. Continue rceorti collection at present level t«> pro- 
vide additional input to the rainfall-runoff model and lo ex- 
tend the period of actual annual peak iHschargc.s 

SUPPORTED BY U.S. Dept, of ItitcritJr • Gctdogica) -Survey 

6.0083, DEVELOPMENT OF A FLOOD AND POLLUTION 
CON I ROL PLAN FOR I HI- CHICAGOLAND AREA - 
COMPUTER SIMULATION PROGRAMS 

D.f/. CiWRCTIll.l., Illinois Inst for Envir. Oily. ChUago, Il- 
linois 

Absiract; Several iiUcrnniivcs have beert suggested for solving 
the waterway flood and pollution problems caused by com- 
bined sewer overflows in the Chicago Mciropnlitan Area. 
This report describes the eviihiation of many of these alterna- 
tives with the some computer simulation models of hydrolog- 
ic and pollution events The criteria was established that the 
largc.st storm period or combination of storm and ground 
moisture conditions on record should not produce backflow 


6.0084, BACKGROUND SURVEY - SURFACE 
DRAINAGE PROGRAM, MADISON, ST. CT.AIR, .MON- 
ROE AND RANDOLPH COUNTIES, ILLINOIS 

UNKNOtVW Southwe.stcrn 111. Plan. Comm . Collins\ille. Il- 
linois 62234 

Abstract: The report presents an inventory and description of 
preliminary finilings based upon previously established infor- 
tnulioii related ti^ druinage and flood damage control in 
Madison. St. Clair, Monroe and Randolph Counties. Prelimi- 
nary findings incliitie basic infornuition concerning the physi- 
cal and hydrologic character of the region, and inventory of 
responsible aigencics, and a report on the status of tirainage 
w-ithin the major iiyilrnlogic units. 

Pub. Apr 73: (02p.. NTIS No. PH-222 5t)4/.T PC $7.25 MF 
$1.45 

SUPPORTFD BY Illinois Suite Ch)vernment - Springfield 

6.0085, l.AHORATORY STUDIES OE CONSERVATION 
AND DRAINAC1-: .STRUCTURES 

H.A. JONHS, Univ. of Illinois. Agricullnral Experiment Sia., Ur- 
Imna. ///iTioijr 6 1 HO I (ll.l .Ij- 1 0-0.3 15 ) 

Objective; Investigate pcrforniaiice of soil and water conserva- 
lion stniciiires by means of hydraulic tnoilel studies; siiiily 
w.iier How patterns into subsurface ilniins; and ileterminc 
ciiusf.’j «)f fiiiUnc of certain tomervathtn .structures under 
flood conditions and to study rviiiedial measures for preven- 
tion of sucb failures. 

Approach: Several model suiclics of bcliiivior of drop-inicl 
stnicttires. and energy losses throiigli these structures have 
been performed; measoriiig tlumes iiseil in Ihc field, 
calibrated, title dr.iinagc problems inchiding How patterns, 
soil tnovetnent and filtering niiiieriafs, siiulied. I'ilot 
traversing equipment has been and is being used to study 
vcU»city distributions in siroctoreb iiiuicr several flow eoiuli- 
tions. A tilting model holding table eupable of supporting 40 
tons is available for tile or w aiersbed studies or flood flow in- 
vestigaltcms. 

Progress A pa|>er rcpoitiiig the results of the study of water 
drop size anil impact velocity on the detachmenl of soils was 
revised and is solieilnled for publication in volunte 14(1971) 
of the Transaction.s of ASAL An initial stuily to determine 
the nnture of sediment transport in a 4-inch inside diameter 
corrogated plastic drain mhe was complelcti. Brown sand was 
separated into 4 si/e ranges to test the effect of particle 
diameter on transport. All other facltir.s were kept constant. 
The sand wits in.scrtcil onto the ilrain lube after equilibrium 
How conditions wore cstalilislied and observations taken of 
the nalMre of the transport action. The study siiowed that 
particles I to 2 mm in diameter .settled in the bottom half of 
the corrugations. Smaller sized partielc.s moved along the 
tube hcciHlse of the lurbulencu and were eventually carried 
out of the tube. In ii second study, a .sediment metering 
device was constructed atici used to determine a relationship 
between relative seilimcnt load and slope at incipient deposi- 
tion. A imulcl study wa.s .started to dc-tcrniinc the charac- 
teristics of flow in a livestock rrxidation ditch. In a typical 
oval shaped oxidation tlltch ilie waste solids settle at 2 loca- 
tion.s causing anaerobic conditions to develop in a system 
that is designed to be ;ierobic The objective of tliis study is 
to improve the hydraulic conditions in the ditch so that set- 
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The ohjfictive of this project is to evaluate the capabililie.s and 
limitations of remote sensing as an operational tool for the 
assessment and prediction of environmental and ecological 
impacts of flood control reservoirs. The Sangamon River 
Uasin will be monilored before, during, and after the ex- 
pected construction of the Oakley Reservoir. Data supplied 
by remote sensors mounted in aircraft and spacecraft (FR'fS 
1 and ERTS II and ERF.Pj will be vised. 

Sponsor’s address: Department of the Army. Construction En- 
gineering Research Laboraiofy, Interstate Research Hark. 
P.O. Box itOOS, Champaign, lUinois 61820. 

SUPPORTED BY U S. Dept of Defense - Army 

6.0087, DRAINAGE AND FLOOD CONTROL PLAN • 
MARION COUNTY, INDIANA SEPTEMBER 1970 

UNKNOWN, Marion Co. Molrop Dev Dept., hufiannpofis. In- 
diana 

This report is a comprehensive study of watersheds in and en- 
tering Marion County It delineates, describes, measures ami 
classifies each watershed It inventories and dcterinines the 
adequacy of all watershed studies previously conducted, .and 
broadly identified needs for future studies ftnsed upon 
adequacy of existing studies and needs for future studies, it 
estimates costs for producing detailed comprehensive 
drainage and ftond control plans for each watershed The ap- 
pendix provides detailed stream information. I'Jic report in- 
cludes twelve folded topographic m.nps in a pocket attached 
to the rear cover displaying watershed delineation and cer- 
tain stream information. 

Pub. Sept 70: NTIS on Dept of Metro. Devel., R 2041 City- 
Co. Bldg, Ind . Ind. 46204 

SUPPOR TED BY U.S Dept of Housing & Urban Develop 
mcni 

6.0088, INITIAL RESULTS FROM THE UPPER WAUASM 
SIMULATION MODEL 

T.P. CHANG. Purdue University. Water Resources Rese.irch 
Clr., Lafayelte, Indiana 47907 

Abstract; A recently built simulation model for the Upper 
Wabash rcsccvoir-rivcr system in Indiana was used to study 
how best to operate that .system The construction of the 
model and of the three daily opcraling policies for it (that 
presently employed hy the Corps of Engineers, the Drainagc- 
Arca Ratio and the Slnragc-Voluinc Ratio) were outliiicii in 
two preceding reports. This report discus$e.s results that were 
obtained with each of the three policies applied to various 
reservoir cnufigumiions having up to five rc.scrv'oirs, using a 
variety of lunofT input, and foi several aUernativc vnivtcs of 
official flood- singe fiowb. The DAR and SVR policies were 
both superior to that uscti by the Corps when the runoff was 
less than 10 inches. Results obtained for the addition of a 
smull water supply demand at one reservoir indiciiicd that 
.small changes in the mix of project require careful alteration 
of the operating policies ihrouglioui the system. The major 
conclusion was that this practical model and its operating 
policies can be a useful aid to design, planning and regulato- 
ry agencies. 

Pub. Mar. 73: 99p., NTIS No. PB-219 478/S: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Interior • O.W.R.T. 

6.6080. PLANT SPLCIPS AS Wtl Dl IFK mVf-R AND 


Abstract: This research project was initiated 
natural establishment of plant species in .shi 
on recently exposed mudflats following the a 
floodwaters in Iowa’s large reservoir .systems 
suitable species for establishment as wildlift 
erosion control. The development of vegetati 
tivciy stable shoreline in low.') contrasts shar 
reservoir flood pools The shoreline of the 
subimpoundment of the Coralville ReSi 
vegetated. This esthetieally pleasant area hai 
soil erosion and provides managc.'tblc naturn 
and wildlife. On the other hand, the impact 
lualion.s in the water level of the Coralvill 
strikingly visible Dead standing trees, spect 
tlic original forest, dominate the upper read 
pool landscape. Mud and debris characteri; 
mediately following the recession of flondwati 
Pub Jtil 73: 78p. NTIS No. PU-226 .347/3: 
$1.45. 

SUI’POR'FRD HY U S Dept of Interior - O.V 

6.0090, STREAMFLOW CHARACTERISTIC 
R HEDMAN, U.S. Dept, of the Interior, Cie 

Lawrence, Kunsax 66044 
This research is part of the program of wnti 
vestigations conducted by the U. S. Gculo 
coopcraikm with the State of Kansas. 
Purpose: 1o present streamflow data in terms 
ful for the development of optimum lienefil 
hie water supplies and optin)um protection fri 
Methods; .Standard stutisiical and correintive a: 
to forecast high. low', and base flow at gag 
streams. An appraisal of the stream-gaging r 
mude. .Studies of the following are to he inch 
jeci: ( I ) transmission losses fnnti reservo 
forecast of likely low flow of streams in ih' 
lure; (3) river cncroachmcni; [4) regioniii 
flow; (5) partial iluration series of floo(lsi(6) 
and liasin characteristics; (7) sircaniflow simi 
SlJPPDRi nD l)Y U.S. Dept of Inleriur - Oc< 

6.0091, FLOOD INVESTIGA’I IONS • HK 
MISSION - KANSAS 

H.R. I/EJI., U.S. Dept, of the Interior. Gei 
Lawrcnec, Kansns 66044 
There is a need to appraise the flood clvar-acte 
streams specifically to permit the most off 
Kansas bridges and culverts, but indirectly to 
niludc, frequency and influencing faetois of 
for nil agencies requiring information 
To appraise the flood characteristics of Kansas 
A crest-stage gage network, supplemented witV 
network, is operated to provide basic data of 
from small drainage areas. Similar basic 
drainage nrens are available from the gaging 
Flood-frequency relations are being determ 
data by standard statistical methods. Relutio 
the information to ungaged sites arc being dc 
tjplc regression analysis using physical and 
tcrislics of the basins. Subsequently, churact 

r(»nfrr»I rput'.rvnirn -.infl tif flow fmm unronirol 
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6.0097, 


model has been successfully applied lo three basins sis a step 
toward better definition (*f relations for small drainages. One 
major bridge-site report was completed. 

The rainfall-runoff model will be applied to as many as possible 
of the 14 basins for which data appear to be adequate. 
Bridge-site reports will be prepared on request. 

SUPPORTED BY IJ.S. Dept, of Interior • Geological Survey 

6.0092, STREAMEl.OW PA'ITEHNS WATERSHEH 
CHARACTERISTICS THROUGH USE. OF OPSE-T • A 
SELF CALIBRATING VERSION OF SIANEORO 
WATERSHED MODEL (ABUUEV) 

L D. JAMES. Univ of Kentucky, Water Resources Institute. 
l.exingion, Kentucky 40506 

Abstract: More informed selection among alternative flood con- 
trol measures requires better information on marginal dif- 
ferences in flood hazards associated with marginal differences 
in trihutury watershed churucicristics. Hydrologic modeling is 
the most promising approach to answering this question, 
however, the use of existing models is hampered by the 
absence of information correlating ntodel parameters with 
physical characteristics of the watershed. To deal with this 
situation, a method was develnpcd for estimating the parame- 
ter values for the Stanford Watershed Model whicli best 
match recorded with simulated strcamflows Physkal charac- 
teristics were measured for ]7 rural watersheds Correlations 
between the cliarneteristics and the parameters wore cx- 
ainlned. Changes in parameter values with urbaniziiiion were 
also examined. The results were used i<i study variations in 
downstream flood peaks and in average annual flood 
domages associated with various tributary watershed charac- 
teristics. The end product is dc.signed to help guide urban 
development to tninimi^c flood damage and storm drainage 
cost. 

Pub. 1970: I27p , N ITS No. P(M9S 444: PC S.1.00 Ml- $0.95. 

SUPPORTED BY U.S. Dept of Interior • O.W.R.T 

6.0093, n.OOD-EUHOUENCY STUDY • KENTUCKY 

C.ll. HANNUM, U.S. Dept, of the Interior, Geological Survey. 
l.nuisville, Kentucky 40202 

A statewide flood magnitude and frequency report was 
prepared and published in 1962, hut the cut-ofT date for 
computations was the 1957 water year. The nation-wide 
flood frequency studies had a 1959 water year cut-off for 
part .'lb and a I960 water year cut off for psirl 3a. The Kcii- 
lucky Department of Highways lias requested that the studies 
be updated as soon ns possible. The Highway Department 
and their consulting engineers arc the largest users of this in- 
formation. 

To develop procedures anil technique.s for estimating probable 
frequency of flooiling on streams, gaged or ungaged, 
througlioul the state. Update the previous report to include 
records at gaging .stations through the 1969 water year. Data 
analyses to he made using the rcgrc.ssion method rather than 
the index flood method. 

A comparison of the Log-Pcarson Type HI plot.s with the flood- 
index method plots indicates tlic former is appropriate when 
outliers are removed from the sample of peak discharges. 


Multiple-regression analysis will be made of floods for 
designated recurrence iiUervals with basin parameters. 
Results will be regionalized and report prepared during next 
fiscal year. 

SUPPOin F.l> IW U.S Dept of Interior - Geological Survey 

6.0U94, l-LOOD IRFOUHNCY OF SMALL STREAMS IN 
LOUISIANA 

IWKl'JOli'N, U.S. Dept of the Interior, Geological Survey, 
Ihiion Rottge, Luniifiann 70K03 

Detlnition of the niagnitudc and frequency of floods in siroums 
with drainage areas of less than 10 s(|uarc miles are required 
for hydraulic design of liighway culverts 

Dctcrniiiic the effect of Imsin parameters in different physio- 
graphic .settings so that methods may be estahlished lo calcu- 
late frequency of peak iliscliargcs from iingagcd drainage 
areas of less than 10 square miles 

Stage-rainfaU recording stations and ctesl-stage gages on 
selected culverts will lie established on about 75 drainage 
arcus. Drainage area parameters will he determined and finitl 
analysis made after about 10 years of data collection so that 
long-term runoff can be simulated. 

Data collection was continued at the gages now in operation. 
Work Wits contiinicd on culvert ratings. Emphasis was placed 
on processing records cniiccied at the 5U dual-digital gages. 

Data collection iind data processing will be continued; compu- 
lation of culvert raiing.s will he completed. Work will he con- 
tinued for the purpose of tnsiking a preliminary analysis and 
providing |)reliniinury methods of computing flnod-frequoncy 
relations for small streams. 

SUPPORTED BY U.S I3cpt. of Interior • Geological Survey 

6.0095, IIYDROI.OOIC SlUDIES (STORM STUDIES) 

U J. CtARKfEJT, U.S. Army, Engineering Division, New Orteiws, 
UniisiiiiM 70160 

There are K Part I and 12 Part II .studies to lie completed 
Results of .Storm Studies arc summarized and published by 
office of the Chief nf Rnginceis as ‘Storm Rainfall of the 
United Staic.s.‘ and distributed lo U. S. Army Engineer Divi- 
sions uiul Districts for pertinency lo basic design criteria for 
flood control uud other projects 

SUPPORTED BY U S. Dept, of Defense • Army 

6.0096, GRAND ISLE, LOUISIANA, AND VICINITY HUR- 
RICANE PROVECVION ASSOCIAVED WATER EEA- 
TURH. RAYOU LAEOURCHE • LOUISIANA (AHBREV) 

UNKNOWN, U.S. Army, Engineer District, New Orlenns, Loul- 
siamt 70160 

Abstract: The report describes the adininisiralive proposal for 
construction of uboul 43 miles of exterior levees togetlicr 
with assocl.Tted liorrow pits, drainage siniclures, and other 
appurtenances to provide protection from hurricane floods 
along both hanks nf llayon Lafourche from Larose to a point 
2 miles south of Golden Mendow, Louisiana. This project is 
located entirely In Lafourche Parish, Louisiana. Environnicn- 
tiil impacts ore discussed. 

Pub. Sep. 72: 39p.. NTIS No. KKS-LA-72-5427.D: PC $4.00. 

SUPPORTED BY U S Dept, of Defense • Army 
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proximatel) 36 miles) i»n the west hank of the Mississippi 
River, including d new floodgate at Empire and construction 
of a new levcc from Phoems to Bohemia (approximately 16 
miles) on the cast bank In addition, a harrier levcc from 
Rohemid to 10 miles above the Head of Passes to protect the 
west bank of Plaquemines Parish from hurricane flotwling wiH 
be huili Drainage c.ipabilitjr and roadway access will he 
mainlined within the project area Environmental impacts 
arc discussed 

pub Aug 72 34p., NTIS No blS-LA-72-5425 D: PC S.3.75 

SUPPORTED DY U S Dept of Defense ■ Army 

6.0098. LAKE PONTCHARTRAIS. LOUISIANA AND 
VICINITY • HURRICANE PROTECTION PROJECT 

UNKNOWN. U S Army. Engineer District. New Orleans. Law- 
sianu 7016(1 

Abstract The project is concerned with construction of bar- 
riers. levees, and hurricane protective works in Jefl'crson and 
Saint Charles Parishes. Louisiamn for the purpose of flood 
control and protection of lives and property Effects expected 
due to consinjction include destruction of marshes and loss 
of wildlife habitat 

Pub. Apr. 72: 96p . NIIS No E1S-LA-72-5I74 D. PC $7 0(1 

SUPPORTED AY U.S Dept of Defense • Army 

6.0099. MORGAN CITY. LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

unknown, u s Army. Engineer District. AVw OrU-ans. Unii- 
jiono 70160 

Ahsiraci: The statement proposes a project which provides for 
ihe enlargement of 2M miles of existing Icvce and construc- 
tion of 3 5 miles of new levcc in the vicinity of Franklin. 
Louisiana, to minimtre flooding from a severe hurricane Nu- 
merous pipeline crossings will bu relocated, existing pumping 
stations will be modified, and drainage structures will he 
modifled or replaced to meet increased levee grades The 
project will effect .i complete closure of the area to be pro- 
tected. The project is located in St. Mary Parish. Loiiismoa. 
Significant environmental impacts in the project area are not 
anticipated. Other than additional borrow areas, the project 
will alter the existing terrain only to the extent of raising and 
sUenglhening the existing Federal levees, and the consUwe- 
non of 3 5 miles of new levee The human environment will 
he enhanced by protection of life and properly during hur- 
ricane flooding. 

Pub Jan 73; 66p.. NTIS No EIS-I.A-73-0989.F: PC $5.50 MF 
$0.95 

SUPPORTED BY U S. Dept of Defense • Army 

6.0100. RED RIVER EMERGENCY BANK PROTECTION, 
LOUISIANA, ARKANSAS. AND TEXAS 

UNKNOWN. U.S. Army, Engineer District. New Orleans. Lam- 
siana 70160 

Abstract; The project is eoreerned with emergency measures ul 
16 locations along Red Rivci between the Mls.sis>sippi River 
and the vicinity of Index, Arkansas for the purpose of flood 
control and river bank protection. Effects expected due to 
construction are expected to be beneficial. Unavoidable per- 
manent adverse effects would he reduction of land area and 
shortening of Red River. 

Pnh tun 7). \AAn K'TIC i:tO I a nn f.An t- .... 


/?.»' R/lFU5E‘. MatltcnMilicu liKotporutcd. Ihf' 
20014 

Abstruct: The research, ha.scil on accepted tl 
finniice and groiiiulcd in welfare cctiiioniits 
important tlniiings in a lUJinhcr of conlrovcr 
it is conchnied that the net risciil benefits c 
poriant advantages in ilic ileiermiiialion 
governments would I'c willing to coiitrihuic 
flood control projects, but soniewliat less up) 
analysis of economic cfncicncy benefits and v 
tional perspective. Secomi. it.s value in asses 
fcclivcness of inveslnicnt friini die federal go 
spectivc is ncgligilile, since .i portion of im 
gains arc returned n.s lax revenues lor all p' 
Federal expeiulitiircs 

Pub. Sep. 71: 131p.. NTIS No. AI)-734 HM: 
$0.95. 

SUPPORTED UY U S. Oepl. of Defense • Am 

6.0102. Fl.OOD.S l-ROM .SMALL DRAIN/ 
MARYLAND 

UNKNOWN. U.S. Dcjil. of Hie Interior. Ciei 
ColU'SC Park, Maryland 2()74(1 

l arge expemlitiircs of fiiiuis for new highway C' 
for improvement of existing liighway.s have fo( 
tion of highway engineers on i]iu need for 
hydrcdogic data on smidi diiiinage areas. I 
designed to siipplemeni existing nctwiiik 
record gaging slalion.s will) tbe eollcelioii mu' 
noff and rainfall diita from dridnage areas less 
miles. 

Rainfall and runoff data fioin small iliaiiiage b. 
s(|uare miles) w-ill be collected and aiinly/ei 
method to predict flood inagnitiidcs ,ind reciii 
The dcvelopiticnl of ticciinite flood ilesigii |>r 
past has been lianijicred by a scarcity of fl 
small dniiiiage areas. 'I ho results of this sliuly 
ticiiliirly useful in eslablisliiiig impiovcd ciiler 
drainage sttnetures. 

About 40 ercsl-stuge guges with fltuul hyiintgi. 
recorders are being operated and flood liisi 
ments are being made at iniscelhineoiis site 
analysed to determine flootl- frequency rL'Iii 
relations of lag times aiul olbei basin clr.u 
flootl runoff ilala will be evaluated in C( 
developing the ntetluul for predicting Ihuul i 
recurrence itilei vals. 

Maintenance and servicing of all gage.s was ci 
digital rainfall rccoideis mul 3 digital stage 
installed at various gage sites, ladirect mcasur 
peaks from tropical storm Agnes were eotupiii 
guge sites, l.ong term rainfall data from lw<i a 
service rain gages wore analyzed and proce- 
unit r.iinftill data at rivc-inlniitc intervals 
storms for use as drainage basin eompiiter nn: 
sidcrable progress hjis been tmuie on preparai 
covering die floods of August and September 
port now is eonsidercil about 7() percent cotnj 

Regular servicing and data processing operntuv 

linii/xl Anr.tlior ..r 


slCIVJVC, IkHttStunu 6^VIU 

Abstracl. The river :ind flood forecast and warnitig service of 
(he National Weather Service depeiuls on meteorological 
data and :i vast hydrologic reporting network of nearly 5000 
river and rainfall stations Reports are collected daily or on a 
criteria basis during periods of heavy rainfall and/or high 
flow in the rivers In 1967-1969, an experiment in river and 
rainfall data collection via NASA's ATS l satellite was con- 
dueled I he technical and and operational feasibility of data 
collection from remote sites via satellite was proved in the 
test NASA will launcli for NOAA in 1973 the first in a 
planned scries of geostationary operational environtiienlal 
satellilies (GORS). In conjunction with this, a prototype net- 
work is scheduled for installation in the Cohmibia Basin of 
the Pacific northwest. This system cniilil form the basis for a 
national data collection system to serve the nation’s water 
resources users. During the next decade, it is nnticipaled that 
the hydrologic data eoUeelion network will double in oidet 
to satisfy river and flood forecast service needs placed upon 
the National Weather .Service. 

Pub Sep 71: 6p.. NTIS No. COM-72-l05fi‘l: Reprint 

SUPPORTRD BY U S. Dept, of Commerce • N.O A.A 

6.01114, HYDROLOGIC hOUlPMRNT • l-LASH KI.OOD 
ALARM SYSTRM 

It'. U.S Dept of C.'ommerce, Rajuipincnl Dcvciopmm 

Lab.. Silver .Spring, Miirylaiul 20910 

'Icchnieal objective; Improve equipnieni used for mca.siiring 
hydrologic parameters ns rcqtiesicd by the NWS Office of 
Hydrology. 

Approach: Redesign the l-'la.sh R'lood Alarm System to provide 
for battery and radio operation. Develop, test, and evaluate 
electronic (clL'nietcring iluvice.s for interfacing the tipping 
hiiekcl. Universal, and Fisher Si Porter precipitation gages to 
the data ne(|uisition remote cuntrt'I (DARC) tclcinetry 
system. Collect data on various evaporation measuring 
devices to assist energy transfer studies being performed by 
the NWS Office of Hydrology, 

I’rogiess: Dcvelopiiicnt work rm a inodinetl ( lash Flood Alaim 
System which will permit low power baitcfy operation t>f the 
remote components has been completed, and FAiH of this 
radio version of the alarm is underway . Test and cvnluaiion 
is virtually completed on prototype digili/efS for lipping 
bucket and iinivcr.sal precipitation gages linergy budget mea- 
surements have been nnule at the Sterling Research and 
Development Center lest site ibrougbout ibc year. An experi- 
ment in heating the water in an X-.1 evaporation pan lo allow 
energy budget readings to be made through the winter has 
been generally .successful. 

SUPPORTED BY U.S Dept, of Commerce - N.O.A.A. 

6.0105, FLOOD PROOFING DECISIONS UNDER UNCER- 
TAINTY - AN APPLICATION I O FHE CONNECFICUT 
RIVER BASIN 

i\ AKIJLU, Univ. of Massachusetts, Water Resources Research 
Clr , Anihersi, Massiuhiisefix 01002 

Abstract: Results arc presented of the economic poleniinl of 
flood proofing ineasurc.s for reducing flood damages. The 
empirical application focuses on several conimunitic.s in the 
CnnnecticiU River Basin. A literaUirc review of flood proof- 
ing mca.surcs and a treatment of decision-muking under un- 
certainty arc included. A partial equilibrium framework 
(modei) for making flood proofing choices for various types 


uluuieiicvt, cliji) ictriurKs arc inauc concerning inc in- 

cidcticc of benefits and costs of such flood damage reduction 
measures. 

Pub. Aug. 73: l{)9p.. NILS No Pn-22H 133/.5: PC 58.50 MF 

51.45. 

SUPPORTED BY U.S. Dept, of Interior • O.W.R T 

6.0106, FLOOD FLOW CHARACFERISTICS OF SMALL 
BASINS IN MASSACHUSETfS 

C.G. JOHNSON. U S Dept of the Interior. Geological Survey, 
Rasion, MasMichnwn.'i 02203 

lo obtain an adequnlc measure of slreamflow characteristics of 
small drainage ;ircas. and to analyze the streamflow records 
flu particular tieeds of the highway engineer. 

I he development of a technique for estimating the magnitude 
and frequency of floods on small drainage areas in Mas- 
snehusetts for the use of the highway engineer 

Installation and maintenance of 10 conlinuous-recording stream 
gages with recording rain gages plus about 40 crest-stage 
gages on drainage basins of less than 10 square miles, all 
ItKaied in carefully selected places so as lo sample a wide 
range of physiographic variables, and probably using a niulli- 
plc-f«grcssion analysis. 

Discharge data has liecn collected at .5 continuous-recording 
streamflow stations plus recording rainfall records in addition 
to aniniai peaks at the 15 cresi-siiigc gages. A stiitiis report 
has been started 

Coniimiaiion of dala eollcclion. 

SUPPOR'FCD BY U.S. Dept, of Interior • Crcologieal Survey 

6.ttl07. DESIGN DF OPIlMAl. PRECIPITATION NET- 
WORKS 

IF.A/, GHAYMAN. Mass. Inst, of Technology, School of lin- 
giiiccfing. Comhriiific. Mtmovhiaeiis 02139 

Ahstnici: The tlcsigii of a precipitation meiisuring network 
based on the cost of the network iind the bcncfiis derived 
fftim the mcasnremcni.s is dentonsiruted. A single objective, 
iiuiximt/e net national income and a single purpose use of tlie 
meastircniems it’ ;> flooil v,-urning system fornt the I’asis for 
tlic analysis. Two inoilcls tire developed lo determine the net 
henefits resulting from a parlicnlaT network design. One 
model is a simulalion model in which a trace of flood.s is 
genernlcd, the error in flood prediction as u result of 
precipitation meusurements is .simulated and the net bcneflis 
arc calculated. A second model is bused on the convolution 
of probability distributions to ilclcrminc the expected value 
of net benefits. A case study is performed in which the ex- 
pected value model is used to determine the optimal 
precipitation ntcnsiiring .system for a river basin based on 
data representing the West Branch of the Susquehanna River. 
This study indicates the importance of ct>nsidering network 
accuracy in the liesign of the network and in dctennimiiion 
of the feasibility of u flood warning system. 

Pub. Mar. 73: I26p.. NTIS No. FU-227 221/9: PC 55.75 MF 

51.45. 

SUPPORTED BY U.S. Dept, of Interior - O.W.R T. 

6.0108, HURRICANE PROTHCIION PROJECT, S'l'RAT- 
FORD, CONNEC FICUT 

UNKNOWN. U.S. Army, New England Division, Wahham. 
Massachusetts 


"r ^h.ut icrm effects to the biological maKcup oi 
ihe ,ifca nu> occur v^hen ihc control gates are closed during 
periods of lid.il fliH'ding 

Pul. Dec 71 36|. . NflS Mo FR.304 S7I-D PC S3.00. 

Sl'PPOIMI D BY U S Dcpi of Defense ■ Army 

6.0109. OPHRATION AND MAINTENANCK OF NF.W 
BliDFORD HURRICANE IIARRIF.R. MASSACHUSFTIS 

r.VKVOlf.V, US Army. New England Division. IValtham, 
Kfasfmhiisetis 

Abstract I he pr.ijed proposes operation and maintenance of 
the main batbor batticc and dike and its related structures 
Fn\ir<inmenl.)l impacts include protection to the highly 
deselcipcd commercial, industrial and residential areas from 
tidal flooding during major coaswl storms and hurricanes, 
serscs a protcctue facility for harbor- based and transient 
••csseK, compressed ait jetting .chich causes some temporary 
Uifhidii), rodent conlrtil Rodent control and air jetting could 
be considered to h.ne possible adverse elTects. 

Pub Aug 73 37p . NTIS .Mo l:IS-.MA-73-1353-F: PC $4.00 
Mb SI 45 

SUPPOR TKD BY U S Depi of Defense - Army 

6.0110. OPf RATIOM AND MAINTENANCE OF NEW 
BEDbORD HURRICANE BARRIER. NEW BEDFORD. 
MASSACMU.SF.nS 

U.MK'.VUU M. U S. Army, Ne^*. England Oivtstoo. H'<i/r/i<iw. 

Abstraci The New Hcdf«‘fd Oarfier is located on the 
norlhweslcrly side of Bo7tards Bay. 50 miles southerly of 
Boston. Massachuseiis. Ii extends for a total distance of ap- 
proximately .3 U2 mikv across the southerly poition of the 
City of .Mew Bedford and the Town of bairhaven. The .state- 
ment coneerns the operation and maintenance of the main 
Harbor Harrier and Dike and its related structures 

Pub Jun. 72: ,1lp , NTIS Mo EIS MA-72.4782.D: PC $3 75 

SUPPORTED RY U S. Depl of Defense - Army 

6.01 1 1. NEW LONDON HURRICANE PROTRCIION l*RO- 
JECT. NEW LONDON, CONNECTICUT 

I'.VA'.VDII'.V, U S Army, New England Division. Wuliham, 
Mosstichuseiis 

Abstract Construction is proposed of a 5,9tK) ft. system of 
earth filled rock protected bacricts. with navigation openings, 
for protection of the City of New London. Connecticut, from 
hurricane flooding The impact would be favorable, replacing 
a blighted .irea facing a valuable waterfront with an area 
where manufacturing, open space, parks, walkways, and 
shorefishing facilities could be developed. Views would be 
rcsificied, and .i temporary adverse cfTccl on marine life dur- 
ing construction would result 

Pub. Jul. 71: 21p. NTLS No. PB.2tH 3I0-F- PC $3 00 MF 
SO 9.5. 

SUPPORTED BY U.S. Dept of Defense - Army 

6.0112. RAINFALL-RUNObT RFXATIONS ON URBAN 
AND RURAL ARF.AS 

h.F. BRATER. Univ. of Michigan, School of Fngineerlng. Ann 
Arbor. Michigan 48UI6 (72P0Q617) 

Objectives of the project are to gain a better understanding of 
the factors which control the relationships between storm 
rainfall, or snowmelt, iind the resulting storm runoff, and to 


operation of facililies for control of pollution Hi 
water and or corwbioed sewage 

SUPPORTED BY U S. Environ Protect. Ayteticy - 

6.0113, EORECASTTNO UAINEAl.l. ANU SI- 
ELOOD.S ON UPPER MlDWliS I l-.RN WA IT-RSI 

CE ROWERS, Univ. of Mitmosoia. Si. Anlliooy I 
l 4 ib., Miiiiicn/’olis, MioncMUo .5.5-1 1 4 

The objective of this sUuly i.s ilic dcvcUipmcni o 
procedures anti the correlation i*f hyiirtilogic rial 
the prediction and conlr<)l t)f spring fiooiLs in b 
Midwesi walcrsheds. llie Mudy is ilividoil inlo tli 
The first phase, presently mulcr wiiy, involves Hi 
of tnclcorologic tind hydnilogic thilo coiiccriiinp 
floods and new dain perlaiiiiiig to floods (hiring 
period. Under Phases II luul III the dutii will I 
using availiihlc mallieiniUical iiioilels, nuidificiillt 
ntodels. and new models to assist a syntlicsi/ing 
oils runoff records, piii liciilarly for the spring seasi 

The Upper Midwest is n iclalively flat iitcu comp, 
mountainous regions of the coiiiury: ti sliiily of lli 
tion of snownicll to spring flood.s aiul llic ciiticn 
lions of hydrologic conditions [hat sire chiiraclciisl 
floods in this nrea is tirgcolly ncciled. (3f special i 
be the waler contcni of snow over large wiitcrslie 
with data concerning Isiic vvinter nnd curly sptin, 
precipitation, air tcm|)craiiirc. soil icinpciiiliire. fi 
soil moisiiire, wind, antcccduni cdiulitions, aiu 
watershed chsirnctciistics. 

SUPPOR'IEI) BY U.S. Dept, of Interior • <). Wir, I 

6.01 14, imiDOIv SIT E INVES ITCiATTONS 

C// TATE, U.S. Dc[U. of the Interior, (ictilngli 
J(/Cik,t(M!, 3^211.5 

The Mississippi Stale liiglmay Depat iniciit iiiiinn 
ahviut $5 milUow in bridge ennstvnciUin. Strcamili 
liydrologic analyses of the ha.sin, niul hydrmilic 
the proposcti cro.ssinR arc necessory in piopcrl 
these liridges 

To prepnre 20 to 50 mloiinlstrative hridge-site icpi'i 
as reqaested by the Missi.ssijipi State lllgluvay Dtp 

At a typical cro.ssing, the report is based on: ( I ) liisK 
elcvulioas tecovored by the U.S. Cievdofiical S 
discharges for the.se historical floods delcrniiiied fi 
gaged sites; (3) flood- frequency characteristics ol 
<4) hydraiilie cliariielcristies of the crossing 

Reports inelailing both hydrologic ntui hydrmilic i 
were prepared fin {ipproxinuitcly 45 sites. 

SUPPORTFT) BY U.S. Dept of Interior - (ieologie 

6.0115, SPECTAI. l•T.OOI) REPORTS • MI.SSI.SSII 

CJI. I ATE, U.S. Depl. of the Interior. Cicologii 

Jackion, Mississippi 39205 

Floods are tlie greatest stirfaec-watcr jirohlcm in Mi 
record of the magwitude of these floods and « si 
fiislory of previous floods arc of viilne in dcsigiiin. 
ing structures .such .as bridges, levees, lijons arid 
trolling works, and in planning the efncienl iitili/'n 
water resources of the region. 

To prepare an annual report coinjiiling one or mor 
exceptional magnitude which occur each year soi 


r lailllUlt* 

usunlly over relatively small areas. 

To describe these flood events, it often is necessary to supple- 
ment recorded information by interviewing local residents re- 
garding flood elevations and rainfall. U is also necessary to 
supplement gaging station data with computed flood 
discharges based on highwjuer marks left during the flood. 

Two indirect measurements were obtained from small drainage 
areas for the flood of July 30, 1071, on Gnllagbcr Cieek in 
Meridian I he report ‘Gallagher Creek flood of July 30. 
1971,' was approved for (rpen- file reletiso in October 1971. 
The report ‘Floods in Mississippi, October 1967 Through 
September 1969' was rewritten and near publication at the 
end of the 1972 fiscal year Data was collected and compiled 
for the flooii of December 6-7, 1971, in southwestern Missis- 
sippi. Ilie report ‘Flood.s in Mississippi, Octolser 1969 
Through September 1971' was written and in review status :it 
the end of the 1972 fiscal year 

To collect special flood data as needed to supplement gaged 
data and to compile and report Mood events through the 
1972 water year. 

SUPPORTRD HY U-.S. Dept of Interitu - Geological Survey 

6.0116, DHSION rOk FLOOD CONTROL AND WAVB 
PROTECTION. CHAGRIN RIVER, EASTLAKE. OHIO - 
HYDRAULIC MODEL INVES I IGA'I ION 

C’.A‘. CHATHAM, U.S. Army, Waterways Experiment Station. 
ytckshiirg, Mixsifsip/ii 3918(1 

Abstract: A l;75-scalc nitnlcl of the lower 200() ft of the 
Chagrin River and snfficictu offshore area in Lake Eric to 
permit generation of the retpiirud test waves was used to in* 
vcsiigaiu the arrangemunt and design of certain proposed im* 
pfovements with respect to vvnve action and flood control. 
The proposed impr<ivement pluns consisted of (a) arrowhead 
breakwaters in l.akc Eric at the nunith <)f the river, aggregat- 
ing about 2300 ft in length: (b) realignment and enlargement 
uf llic river clianncl from luikc F.rio ihrougl) the city of Hhsi- 
lake, with lcvoc.s where rei|iiircd to supplement channel cn- 
laigcmeni; (c) a spur channel and an access channel for 
navigailoiii (d) recreational fucilitius at the river mouth; and 
(e) the addition of beach fill and protective groins along the 
shoreline east of ilie east hreakwatcr. A 60.ft*long wave 
machine and electrical wave-height mensiiring and recording 
appnnitus were iillli/cd in model operation. 

Pub. Sep. 70: y2p.. NTIS No. AD-756 IlH: PC $3.00 MF 
$0.95. 

SUPPORTED HY U.S. Dept, of Defense - Army 

6.0117, DISCHARGE CHARACTERISTICS OF HUR- 
RICANE flARRIER, EAST PASSAGE OF NARRAGAN- 
SHTT BAY. RHODE ISLAND - HYDRAULIC MODEL IN- 
VESTIGATTON 

G.A. PICKERING, U.S. Army. Waterways Experimertt Station. 
Vkkshurgy Mississippi 39180 

Abstract: The discharge charncteiistics of the navigation open- 
ing (base width of 1500 ft) In the proposed hurricane barrier 
for the Hast Passage of Narrngansett Bay, Rhoile Island, were 
investigated by means of both section and three-dimensional 
models. Two section models, reproducing the barrier at 
scales of 1:50 and 1:150, were used to determine the effect 
of approach depth. roughnes.s of the barrier, and weir dc.sign 
on the discharge characteristics of the structure. A I;I50- 
scale, undlsiortcd, three- dimensional model was used to 
determine the discharge charncteristics of two weir plans for 


picscnieo grapnic.iiiy An unalysis ot data was made, and 
discharge equations applicable to both .steady state flood and 
ebb flows were developcil. 

Pub Apr. 65; 38p., NTIS No. AD-733 847 PC $3 00 MF 
$0.95. 

SUPPORTED BY U S Dept of Defense - Army 

6 . 0118 , ANSONlA-DERBY LOCAL PROTECTION PRO- 
JECT. NAUOAl UCK AND HOUSATONIC RIVERS. CON- 
NECTICUT - HYDRAULIC MODEL INVESTIGATION 

G.A. PICKERING, U.S Army. Waterways Experiment Station, 
Vivkshur^. Missis.uppi 39180 

Abstract'. The Ansortm-Dctby project will provide protection 
for the cities of Ansonia and Derby. Conn., from flooding of 
the Naugatuck and Housatonic Rivers. The proposed plan for 
containing the river flows requires about 13.300 ft of earth 
dikes and 6850 ft of floodwalls, extending about 2-1/2 miles 
along the Naugatuck River nnd 2000 ft along the Housatonic 
River. A l:120-scale model wa.s used in the investigation and 
reprocloccd approxim.iiely 4000 ft of the Housatonic River 
and 16,(100 ft of the N.'tugaluck River. Tests were concerned 
with flow conditions at bridges and channel transitions, 
water- Mirfacc elevations for selection of grades for the dikes 
and floodwalls, and velocities for use in the design of riprap 
to be placed on the river side of the dikes .ind in portions of 
the chaitncl Flow conditions were poor and water surfaces 
were higtwr than expected in the upper reach of the project; 
however, a s.itisfactory design was developed for this area. 
Waicr-surfucc profiles and bottom velocities jvere obtained 
with the fmnl design for both the stesign discharge find the 
capacity flow. 

Pub Apr. 69: J6p.. NTIS No AD-723 969: PC $3.00 MF 
$().95. 

SUPPORTED RY U.S. Dept, of Defense - Army 

6 . 0119 , PROTECTION OF NARRAGANSETT BAY FROM 
HURRICANE SURGES 

ff.l). SIMMONS. U.S Arniy. Waterways Experiment Station, 
i'ickshurp, Mississippi 39 1 80 

Abstract: Tlte design of barriers for protection of Narrngansett 
Day against inundation by hurricane surges required use of a 
comprehensive model to determine the effects of proposed 
siruciiires on normal tide and hurricane surge heights, cur- 
rent velocities, the salinity regimen of tlie bay, and the rates 
of diffusion and flushing of pollutants discharged into the 
bay. Model tests indicated lliat barriers should not be located 
in the central portions of the btiy bccau.se of excessive buil- 
dup of surge heights downstream from such harriers, that a 
lower hay barrier tilonc could not satisfy the requirements of 
the Navy and at the same time afford the desired reductions 
in surge heights al upslceiim locations, hut that the combina- 
tion of a gated structure at Fox Point for the protection of 
Providence with a sy.stcm of lower bay barriers with ungated 
openings could satisfy the requirements of the Navy for max- 
imum current velocities and at the same time provide hur- 
ricane surge protection throughout the bay system. 

Pub. Oct. 64: 122p.. NTIS No. AD-718 220; PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 

6 . 0120 , F'LOOD-CONTROL PROJECT' HOOSIC RIVER, 
NORTH ADAMS MASSACHUSETTS 

UNKNOWN, U.S. Army, Waterways Experiment Station. 
Vicksburg, Mississippi 39180 


6 .( 1121 , 


MAJOR IMS 


Adams. Massachuscns. .ere «>nJuc.ed to supplemenl ^ 
vcrifv Indraulic c<,mpuratio«s for the in.iml design or to 
dc.oiop alk-rai.c-ns effecting ftciter hydraulic ‘'"‘‘"‘•’"‘■yj’ 
reducion >n cnmtrncl.on costs A I. JO-scale model wds used 
t., check .uch design features as chute tdignmenl. supereleva- 
tiim .n bends, hydraulic performance of stilling basm. vscir. 
and iraiisiiiuns, requiremenis for intakes and outlets, wall 
heights, and cle'-.iiions of bridges. 

P„b Jun « 15(,p. Nils No AD.757 403: PC S3.00 MF 
$(l 

SUPPORTliD BY 


lie Hi-nt of Defense -Army 


6.Q121. I LQOD CONTROL IN THE LOWER MISSISSIIM’I 
RIVER VALI.F.Y 

CNKXOWN, U ."s. Army. Lower Miss. Valley Div . I'uksbiirg, 
Miismipi’i 391X0 

The report describes the major flood control works m ihe lower 
Mississippi Volley and impiosements on the principal tributo- 
ry basins of Si Francis, Cache. West Tcnnc.ssce. Ya/oo. 
Hoeuf-Tensos and Red Roer Maps and hydrological data are 
also included 

Pub Mar 73 39p . No copy Info available 


Abstract provided hy I DAA 

SUPPORTFD UY US Dept of Defense • Army 


6.0122, SPILLWAY DHSIGN FLOODS FOR SMALL 
DAMS IN RURAL .MISSOURI 

T.L. HARRaL'CiH. Univ of Missouri. Water Hcsoiiiccs 
Research Ctr., i'oliiiulm. Misumri 65201 

Abstract At present 1970. over 1500 small dams exist within 
the boundaries of the Slate of Missouri Estimates iiulicalc 
(he niimbcr is growing at the r.sitf of one hundred to Iwo 
hundred per year. The main factor m possible failure of these 
existing dams is an inadequate spillway resulting from poor 
hydraulic practice and or lack of .iccutate hydrologic design 
information Thu report presents the result of a state wide 
analysis of all existing hydrologic data for rural walcrsbcds 
less than twenty square miles llic results arc presented in 
nomograph form for the 25 and 50 year frequency floods 
The report also contains equations for other frequencies at 
two accuracy levels. Ihe results of this investigation shoulrl 
provide designers of spillways, culverts and bridges with the 
latest hydrologic flood frequency data for small rural Missou- 
ri watersheds. 

Pub Jun 70 28p . NTIS No. PB-195 2K4. HC S3.00 Ml- 
50.95. 

SUPPORTED »Y U S Dept of Interior - O.W.R.T 

6.0123, OPTIMIZATION OF OPERATION OF A SYSTEM 
OF FLOOD CONTROL RESERVOIRS 

A.T HJELMh'ELT, Untv. of Missouri. School of Engineering. 
Colunib'a, Missouri 65201 

Abstract: Probabilistic methods of hydrology and oplimifaiton 
techniques were used to determine an optima] sequence of 
releases from a system of reservoirs during a Rood emergen- 
cy The operation schedule for a reservoir w.n8 determined 
from e.stimaied inflow to the reservoir, current reservoir con- 
tents and downstream conditions. Linear programming was 
used to establish the optimal operating procedure. The dtini- 


Pvib. Jul. 73: 133!*.. '‘''-22H 6(16/0: 

SI. 45. 

SUPPORTED HY US l)c|*l ofliilcrini • O W 

6.0124, FLOOD WAVI S FROM A C 
BREACHED DAM 

V./T. flAliHAUCi//. Univ of Missouri, Wa 
RcsciircTi Or.. Hollo. (>S.|(1| 

Absifiifl: A conceptual inciln'il to alleviate floo 
Id overlnpi’ing Idihiics ol sni.ill eurlhtlll iltini 
yxnatioii <»f a ic-lativeK thin eiosimi retarding I 
diint. T’his pajier jiuestigatcs (he lediictioM ii 
release due to Ihe liypolheticul erosion iclan 
paper also i*rovjdes ,i iiiellmd loi ihe dclciniin 
liiiial localioii of the hiyei so .is to niinimi/e 
possible reservoir release dm- to .i giadiiiilty I 
dani. The tiaii.sient reseivoii How is siimiliitei 
motiel. based iii'on the soliilioii of the one-i 
Vciiaiit iiiislcady open-cTiannel llow eiiuiilion: 
lions are solved by the iiielhod of ch.iiacleri 
propriulu boundary coiidiliims incorpoialcd in 
procedure Hie miiiieiic.il simulalioii model is 
mine the reduction in icseivoii icTense due lo 
ing layer and its optliii.il hie.iiioii tor a wide 
tiiient geometric, liydr.uilic ,iud ilyiiiiiuie pii 
sensilivity of llie results to v.iiialioiis in llic .ibi 
is discussed. 

Pul). Aug. 71: 7lp. MLS No, I'HPll-l 491: 
50.95. 

.Sl)PPORI)-:D BY U.S.Depi of liUenor - O W 

6.0125, APPl IC A IIO.N <ll 1!YDR(J|.( 
HYDRAULIC Rb'SI ARCH KM'UIVFRT SI 
MON 1 ANA - VOl UMl 1 lU PUR I 

i: H. IH)I)(H:. Moiil.iii.i stale I Tuvcisily. Selim 
iiig, /foteriirm, Montxiiui ‘*971 5 

Ah-siracl; A legioiiiil lici|ueiuy .uuilysis was peiT 
ing botli nal'iial ami synlhclie siuiiiiilliiw it 
mule flood m.ignilmle ot various icciirienci 
eiicli of 23(1 Monl. 111,1 Walei sheds. llHuig regn 
flood peak prediction cipailiiuis fm the 2. 5. 
year recurrence iiiletvals wcie developed lot 
liguous geographic legiotis in .Monian.i. Iliesc 
diet the flood peak .is die piiuluel ol pow 
liydrologic walei shed pai .iinelei s. A dcl.iileil 
the hydraulic coudilious which occm (oi vmio’ 
vert How is presenleil along with iiiodcri 
methods lor cuivcit seleclion 

Pul). Sep. 72: I3(.p.. NIIS No I'll 220 093/9, 
$0,9.5. 

.SliPPDRTTiD nV Moiit.iii.i Si.iic ITiiversily - 1 

6.0126, DEVFT OPMI N! OF AN OPFRAII 
FOR MON I ANA'S WA I I R KF.SOURC'i 
CRI-UK RESITWOIR OPI RAIION 

I'.T. WILLIAMS, Montano St.iie I'niveiHily. W 
Research CTr., Ilnrcinim, Miuiioiui 59715 

Ahstrael: Oporalion.il jimhlems at Hyalite Resoi 
were investigated in .i oiic ye.n pilot siuily. I 
&le-i>uri)ose (in ieuiion i n-si-rvoir whieh is i 


MAJOR DISASTKR TYPHS 


6 . 0131 , 


(Jel.iyed so as to insure .storage availaJiiliiy at tlie time of ru- 
noff peak. I. incar programming aiul ilynamic programming 
procedures were presented to demonstrate the feasihility of 
opliniizirig Teseivoir releases over a four-season perioil. As 
applied to Hyalite Reservoir, (he techniques are of limilcil 
use, because spring inflows are almost always adequate to 
completely fill the reservoir The techniques will be valuable 
when applied to a larger basin such as the Muiwelshcll. which 
IS under further investigation. 

Pub. .Sep 7.1: .“iTp , NTIS No Pn-226 119/6: PC S3. 50 Ml- 
$ 1 . 45 . 

SUPPOR I'HD IIY U S Hepl of Interior ■ O.W.R.T 

6.0127. PRIiLIMINARY STORM DRAINAOH AND 
FLOOD CON TROl. PLAN • UNION COUNTY, N.J. 

£7' KILLAM, Union County Planning IJoaid. liluuhfih, /Veir 
Jersey 

This report represents the second stage «*f the Prelintinary 
Siorni Drainage ami TTood Control Plan Specially, it pro- 
vides an analysis of tidal influence upon storm drainage 
within the county, as well as coniprehcitsive siruam iniprovc- 
nicnl prograiti-s for each of the ctmnty’.s watersheds. Included 
also with the rccmiitneiuled improvement plans aie cost esti- 
mates for the proposed improvements and tccommciulcd 
ptngriini stiiging .ind implement. ition procedures 

P\ih. May 7L. NITS on Ui\iou County IMarming IToaut 
Cnurllioiisu, lili/ahulh, N.J., H IM) Regional Office Library. 
Region, New York, New York. 

SUPPORTKl) IIY U.S Dept, of Housing i Urban Develop- 
nietil 

6.0128. l-ACTORS PI-RTINCNI 10 WATLR OUAI.TI Y IK 
TUP. ALllUOUUUOUl: MLTUOPOl.VTAN AUKA 
Ui^KNOli'N, Allni(|(ier(|iic Urban Observatory. Alhut/ufr4fiic. 
New Me.nVi) 

Abstract; The focus of the report i.s on tlie piohlems associated 
with the Albuquerque metropolitan atett’s water supply and 
waste water, and adilittonni problems, such ns flood control, 
as (licy relate (o these two jiriinary areas of focus The report 
contiiins a detailed tabulaiioii of periiiieiit lt*gi.slalivc aulhori- 
ly, a descriptiiMi of some .icTual ■idmiijistralivc pfoccdurc.s; a 
review of geologieiil and geogtaphie factors; a .summarisation 
of ciirrenl master plans; a 4iesciiplion of equipment, perstm- 
nel, and personnel training, .ind a listing of funding and ad- 
visory sources. 

Pub. Nov. 70. «7p.. NTTS No I'U 20X 122; PC $3 00 MF 
$ 0 . 95 . 

SUPPORTF.D IIY U S. Dept, of Housing & Urban Dcvelop- 
iiieiil 

6.0129. INVFSITGAITON AND ANALYSTS OF FLOODS 
FOR SMALL DRAINAni-; ARl-AS IN NI-W Mf-XICO 

d.C. SCOTT, U.S. Dept, of the Interior, Geological Survey. 
Siiiito Tc, New Mc.xko 

The Stale Highway Dcparlincnt needs flood-frequency, and 
magnitude of flootls, to belter design highway drainage struc- 
ture. 

To obtain and analyxc hytirologie data which can be used in 
the design of higltway drainage structures More specifically. 


ISO crest-stage gages Small basins in diverse areas will he 
selected to insure a wide sampling of the various basin 
parameters The relations between rainfall am! runoff will be 
defined. Tliis relation will prinhice a record of synthetic 
floods. The measured and synthetic floods will detlne a 
frequency curve reptesemalive of the site The frequency 
cbiiracicristics will then he related to basin char.icterislics by 
regression analysis. Tlte resulting relation should produce re- 
liable estimates oT Dood-frcqucncy eharacicrisiics on small 
basins throughout the stale 

Collection of discharge, peak tlow, and precipitation dat.-) con- 
tinned. All data were updated, ct^ded, and submitted for 
storage on computer A long record of annual peaks for one 
flood-liydrograph station was .synthesized by utilizing the 
uses Rainfall-Runoff Model Work w.rs, completed on the 
evaluation of the (lata eolleciion phase of the project and the 
report submitted for review. 

C4intinue data collection and tabulation 

SUPPOR'TLD IIY L.’ S. Dept of lnterii>r • Cicological Survey 

6.0130, RHilONAl. COMPRI-HIiNSIVE MULT I PURPOSR 
WATLR RbSOUUCT-S PLANNING RTUDILS IN NliV.' 
YORK 

J A riNCK. State Dept of Kiiv Conserv,, Alhanw A’ew Yurk 
12205 

The project is composed of a number of individual regional 
vvalur resources planning studies, each of which includes tin 
inventory of itiu area's vvatcr resources, both quantity mid 
quality, .in assessment of prcsciu water icsourecs manage- 
mcni needs and opportunities. u.s well as projections of future 
needs. Categories of water use inehuled arc wjiier .supply, 
water quality, irrigation, rcereiilion, fish and wildlife, power, 
navigulivin and flood control Projectiuns of needs and oppor- 
tunities arc derived from an economic [)<i.se study and the 
recommended management plan is selected from sets of al- 
icrnaiive meflsurc.s. 

Basic data on hydrology, economics anil water uiili/alioii are 
vdituincd from levicw of existing information .is well as col- 
lection using field ohscrvalimi interviews and mail question- 

nitiics. 

Hach river basin study is under the auspices of one or more re- 
gional planning Invanls. Al present, studies are unvletway or 
completed in eleven hoard areas The l-rie-Niagara Basin 
study has been conipleled. T he Oswego River Basin is being 
coopcrntivcly studied by three regional hoards, the 
Snsquchaniia hy two and the Delaware, Black, St. Lawrence. 
Genesee and Allcgiiony Basins each by one board These 
latter studies are sclieihiled for completion generally in 1974 

A regional board is composed of seven local residents of the 
area to be studied and is appointed by the Department of Rn- 
vironmenud Conticrvntion. The boards are responsible for the 
conduct of the study including the development of the com- 
prehensive plan for the management of their region's water 
resources. 

SUPPOR TRD BY New York Stale Government - Albany 

6.0131, USn OF SYSTEMS ANALYSIS IN THE DEVELOP- 
MENT OF WATER RESOURCES MANAGEMENT IM.ANS 
FOR NEW YORK STAT 1: • ADDENDUM 

C.S. LIU^ State Dept, of Env Conserv., Alhuny, New Yurk 

1 TlflC 
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which iniiitated ihc available storage 

pI Jal 7 1 , 70p . NTIS No PB.205 28 1 PC S3 00 MF S0.95. 
SUPPORTED BY U S Depl of iMcnor • O W R. f 

6.0132. AN EVALUATION OF URBAN FLOOD PLAINS 
J E CUDO-fRO. Amer. Soc of CimI Engrs., Ae** 

York 10017 

Abstract Using 26 Urban Areas* v.ith populuuons rangmg 
between 50.thr)usand and 7.milIion persons as a ruthona^ 
sample, close to one sixth of urban lands in the US. be 
within natural lUU year flood pl.tins. and subtly ‘ ' 

half of such flood plains already have been 
Average annual flood damages for urban areas may -‘bout 
ihree-fifths of the national mial Slightly over hiUf of the na- 
tional investment in flood cunliol works have been for the 
protection of urban areas [nformation .avadablc docs not 
permit estimation of implied benefits In comparison, well 
over one-half of urban lands are served by systerns of un- 
derground drainage that represent over four times the capital 
invcsimenl in flood plain protection and are associated with 
approximately the same lesci of average annual flood 
damages Much of the flood plain flooding problem as well as 
the land iunoff water quality problem could possibly be more 
effectively countered on the land feeding urban watercourses, 
provided planning and development of drainage systems and 
flood plain management programs can he coordinated and in- 
tegrated Spetifie recommendations ate made on acquisition 
of needed information There are implications for emerging 
national water policies 

Pub Dec. 73: 48p . NTIS No PB-227 337/3: PC S3.25 ME 
S1.4S. 

SUPPORTED BY U S- Dept, of Interior • O W.R.T. 

6.0133. WATER RELATED ENVIRONMENTAL SER- 
VICES 

UNKNOfl’N. Central New York Reg Pin M.. Syracuse. New 
York 

Abstract: The report summarizes the nniilysis phase of water 
supply, sewage disposal, storm drainage, and flood control in 
the Central New York Region Present and expected 
problems of service quality and quantity have been examined 
along vviih potential measures to alleviate these problems and 
upgrade service Inierservicc and service- lo-environmenl 
relationships, involving such factors as environmental quality, 
benefit-cost considerations, economics of scale, and interlie 
arrangements, were noted throughout the analysis. ITte analy- 
sis included an examination of the various possible solutions 
to each locale’s needs, some of the more involved .-tUerna- 
lives are dealt with in detail 

Pub. Nov. 70: 149p.. NTIS No. PB-198 086: PC S3.00 ME 
S0.<)5. 

SUPPORTED BY U.S. Dept of Housing & Urban Develop- 
ment 

6.0134, EFFECTS OF URBANIZATION ON FLOODS AT 
WINSTON-SALEM, NORTH CAROLINA 
A.L. PUTNAM, U-S Depl. of the Interior, Geological Survey, 
Raleigh, North Carolina 27607 


encroachment, ntany arca.s which were formerly m 
dated are now flooded with increasing frequency. 

Hydrologic data before and after urban develop 
usually unavailable. Therefore, rainfall-niito^ t 
watersheds that are in the same region but in diffet 
of urbanization will be u.sed for analysis and coini 
1 Evaluate iiuantnaiively the ftoori poteminl 
vvatersheds .smaller than .‘i -stliiare miles. 2. Derive ii 
tinnships for determining peak discharge fioin sn 
wiietsheds by evaluating the effects and relation 


Continuous rainfiill and runoff data will be vecorde 
rcntly at selected sites. The recordeil data will f 
conjunction with long-term rainfall to generate 
long-term nmolT dab'- The generated data iiml 
short-term data along with ofiserverl long- term d 
region will he used in .several linear regression t 
deicrmininaiion of relationship to ba.sm cininicte 
which physical factors and changes can he evaliiub 
cant faelors will be combined in fotmulns fin i'cak 
having selected recurrence iiilerviils, 

An.ilysis of the data for this project has been coinr 
preparation of the final rcpoit has been stiirietl, I' 
vesligaior.s have iiscil a family of curves, eaeli depli 
fureni degree of uibiin developrncm, U> rolntc basi 
to the siieain length divided by the square root of 
slope (L/sqiiarc root of S). I'or this project the ti 
nrc.’i of impeivions cover to the total diainuge iir 
eluded in the analysis to define the basin lug linn 
As n result, only one curve is rei|iiired to tleplcl < 
of urban developnicni. ITie report was .subslniitiall] 
at the end of the yenr. 

Oimplctc and publish report of projetl rcsulls. Ibo 
of recurring records will continue under inojeet N 
OOll OCI. surface water stations. 


SUPPORTED BY U.S. Depl of InWiioi • (ieidoglc 

6.0135. EITT-.CTS OF URUAN17.ATTON ON FI. 
DURHAM, NORTH CAROLINA 


A.L PUTNAM, U.S. Depl. of the Interior, (ieologii 
RrJin'sh, North Cmufinn 276(17 
The City of Durham (as most cities) is faced wiili p 
drainage and dattuige rcsiilling fiom flooding 
sucinus. Drainage problems iaeliule design of sn 
culverts, storm .sewers, and stream-chaiuiLT 
fleeause of urban dcvelopinenl.s in the basin and 
encroachment, inimy areas which were (ormerly r 
dated tire now flooded with incieiising freriuency. 
Hydrologic data before and after nibnn develo 
usually uiuivailahle. Thcrefiifc, rainrall-riitioff 
w.itersheds that arc in the saiiie region hut in di(h 
of urhanizalioti will be used ftrr analysis ami con 
(I) Hvaluate (|uaniilalivcly ihc Hood polenlini 
watcr.shcds smaller tluin 5 square miles. (2) l)c 
relationships for determining peak discharge 
urban watersheds by cvidualing tlte effects and 
various natural and urban characteristics. 
Continuous rainfall and runoff data will he rocort 
rcntly at selected sites. TTie recorded data will 
conjunction with long-term rainfall data. T he gci 
observed sliort-lcrm ilalii nloiu' with obscrvcil loil 
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D3l:i collection and analyses were completed during the prevj. 
ous year. A report on this and other urbanizatioia projects, as 
described under reports for project No. NC 62-030C, Char- 
lotte, will be forthcoming 

.SUPPORTED BY U S. Dept of Interior - Geological Survey 

6.0136, EFFECTS OF URBANIZATION ON FLOODS AT 
I.ENOIR. NORTH CAROLINA 

A.L. PUTNAM, U.S. Dept of the Interior, Geological Survey, 
Raleigh, North Carolina 27607 

The City of Lenoir (as most cities) is faced with problems of 
drainage and damage resulting from flooding of small 
streams Drainage problems include ilcsign of small bridges, 
culverts, storm sewers, and sireamchurtnel Uealmcm. 
Because of urban developments in the basin and nood-plaiit 
encroachment, many areas which were formerly rarely inun- 
dated arc now flooded with increasing frequency 

Hydrologic data before and after urban development are 
usually unavailable. Therefore, rainfall-runoff data from 
watersheds that are in the same region but in different stages 
of urbani/alion will be used for analysis and comparison to: 
(I) Evaluate quantitatively the Hood potential of urban 
watersheds smaller than 6 square miles. (2) Derive usable 
relationships for ilelermining peak discharge from small 
urban watcr.sheds by evaluating the effects and relation of 
various natural and urban oharactcrisiics. 

Continuous ruinfull and runoff data will be recorded concur- 
rently at selected sites. The recorded data will be used in 
conjunction with long-term rainfall data to generate expccietl 
long-term runoff data. I he generated and observed short- 
term data along wiOi observed long-term data in the region 
will he used in several linear regression models for deter- 
mination of relationships to basin characteristics for which 
physical factors and changes can be evaluated. Significant 
factors will be combined in formulas for peak discimrge hav- 
ing selected recurrence intervals. 

Dalu collection and analy.ses were completed during the previ- 
ous year. A report on tlii.s and oilier urbaniralion projects, as 
described under reports for project No. NC 62-0300, Char- 
lotte, will be forthcoming. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.UI37, USE OF MULTISPnCTRAL PHOTOGRAPHY IN 
WATER RESOURCE PLANNING AND MANAGEMENT 
IN NORTH CAROl.INA 

C.IF WUI.nY, Univ. of North Carolina, School of Agriciillure, 
Raleigh, North Carolina 27607 

The basic nbjccivc of this invcNiigatinn is dcicrniiitalion of the 
extent to which multispcctral photography is useful in North 
Carolina water resource planning and management. A four 
lens multispcctral camera will be flown over various lest sites 
to evaluate its use in water pollution nioniloring, in studying 
of flooding along streams, and in evaluation of sediment dis- 
tribution in lakes and cstuatlos. Attention is to be given to 
the cost-effeetivencss of the meitiod. 

SUPPORTED BY U S- Dept, of Interior - O. Wtr. Res. Rch. 

6.0138, MAGNITUDE AND FREOUENCY OI- FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS, EF- 
FECTS OF DRAINAGE BASIN CHARACTERISTICS - 
NORTH DAKOTA 


could resiiU in improved methods of computing probable 
flood flows from small areas 

To provide a method t»f evaluating the effect of basin charac- 
icrititics on the mngnilude of flood flows. 

Three separate areas across the slate with adjoining basins of 
different shape are heavily instrumented for rainfall and ru- 
noff data. This data will be collected for various lainstninis 
and evaluated for effects on flood magnitude 

During the first quarter of the 1973 water year records of all 
rainstorms and stteamflow were obtained. Field data collec- 
tion terminated as of October 1972 Collection of basin 
parameters was completed Analysis of the data is in process. 

A completed report is planned for early in the 1974 Fiscal year. 
The data arc being analyzed through regression equations. 

SUPPORTED BY U S. Dept of Interior - Geological Survey 

6.0139, STATEWIDE FLOOD-FREOUENCY REPORT - 
OKLAHOMA 

X'.n. SAUER, US. Dept of the Inferior, Geological Survey, 
Oklahoma City, Oklahoma 73102 

The safe and economic design of highway bridges, culverts, and 
embankments which cross the w-uter-drainage systems of the 
state rcctutrcs the use of all available data, as well as current 
and technically sound analytical methods. The advent of im- 
proved analytical icchniqiivs, along with associated compu- 
terized captibilitics. and the uvatlabiliiy of 1.1 subsequent 
years of facttial flood experience ( 1959-71 ) now make it up- 
proprinic to undertake ii more detailed study of Ihc paramu- 
icrs pertinent to prediction of flood magnitudes at any site in 
the state. 

The purpose of the study will be to perform a statisticid analy- 
sis of the mngnilude and frequency of annual flood peaks ex- 
perienced dniing nnturnl flow conilitions at gaging sites In 
Oklahoma, to reltite the nio.st important of the physical 
parameters of the drainage basins to peak disclitirgcs of 
.selected recurrence Intervals l»y appropriate diagrams, so ihnt 
the rclinbility and vcrsiilility of methods used to estimate 
magnilMdc and frequency of peak djschnrgc.s for ungaged 
natural drninsigc btisins in the state of Oklnhnmu will he im- 
proved. and to provide a measure of the accuracy of csti- 
mntes of flood nuignitude and fre<iucncy. 

The cornputcr-dutn bank on annual flood peak discharges will 
be utilized to obtain the flood frequency relation at each 
gaged site on the basis of the Lng-Pearson Type III statistical 
distribution. The indicated 2-, 10-. 25-, and 50-year flood 
dischurges for each site will be ccUiled to vutious basin and 
hydrologic parameters using nuiiliple- regression techniques. 
Results of Ihc analyses will be studied in relation to geo- 
graphic bias and regions having similar flood-frequency 
characteristics will be delineated. A report will be prepared 
giving techniques nnd diagrams useful for estimating f]oo<i 
frequency throughout the state. 

Report has been completed and is ready for outside technical 
review. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0140, INVESTIOA'ClON AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey, 


6.0141, 


MAJOR D 


specifically needed by the Highway DeparimenI to provide a 
basis for design of highways and the accompanying hydraulic 
structures. 

To investigate the magnitude at>d frequency of occurrence of 
flood peaks fr<»m watersheds ranging in size from one to 
twenty square miles hy recording and analyzing flood peaks 
at approximately 100 locations throughout the stale. To 
prepare a report of the investigations that will provide u basis 
for development in small watersheds and for design of 
hydraulic structures. 

Install and operate about lOl) crcsi-stage gages on smalt 
watersheds throughout the state. The sites will cover areas 
ranging from 1 to 20 square miles and will be selected on the 
basis of physiographic and climatic features Approximately 
50 percent of the sites will be equipped with type SR record- 
ing gages with precipitation attachments The relationship of 
flood peaks to .size of watershed and basin characteristics will 
he studied, utilizing multivariate statistical methods. Water 
records will be published in annual reports and an open file 
report will be prepared to cover the analytical and inicrpretu- 
rive date. 

The effort expended on this project during the year has been 
the continuing periodic inspection and maintenance of 60 SR 
recorders and 45 crest-stage gages. Current meter and in- 
direct measurements were made of many flood flows. The 2 
year and lO year frequency floods were computed for 77 sta- 
tions and the areal frequency curves of the 1964 statewide 
flood frequency report were extended downward to drainage 
areas consistent with the small streams in that area. 

Ihe major activities during the year will be (I) routine inspec- 
tion and maintenance of gaging sites: (2) review discharge 
raiings and improve where neces.sary. (J) reduce the 
precipitation and runoff data to proper form for the DawJy 
model and run the optimization program for about 35 sites; 
(4) simulate annual peaks for about 35 sites using long term 
precipitation record and do a freqoe/tcy analysis on the ex- 
tended data 

SUPPORT ED AY U.S. Dept of Interior - (icological Survey 

6.014J, BIG HII.l. LAKE. DIG Hll.l. CREEK. KANSAS 

UNKt^OiVM, U S Army, Engineer District. Tulsa, Oklalunna 

Abstract: The project is located in Labette County, Kansas, on 
Big Hill Creek. Action consists of the construction of n lake 
for flood control, water supply, and recreation Damages 
resulting from flooding in the crock below the dam will large- 
ly be eliminated and associated epidemic threats will be 
reduced. The high quality water supply will p/ovidc the need 
projected over the next 100 years. The lake will require that 
2,700 acres of land be changed from private to public owner- 
ship. Two miles of roads wrill he inundated. Telephone and 
powerlines in the lake area will also require abandoning or 
relocating. Upland game habitai in the lake area will be lul- 
vcfsely affected There will be some temporary construction 
scars and there will he noise and air pollution during con- 
struction. 

Pub Jul 72; I9{ip., NTIS No. EIS.KS-72-4859-D; PC $12.00. 

SUPPORTED BY U.S. Dept, of Defense - Army 

6.0142, BIRCH LAKE, BIRCH CREEK. OKLAHOMA 

UNKNOWN. U.S. Army, Rneineer District. Tului. nktai,nn,n 


fishery, while 1.1.37 acres of wildlife habit 
pool area will be lost 

Pub Sep 72: 183p, NTIS No. KIS-OK-72-.5: 
MF $f).95. 

SUPPORTED BY U S Dept, of IJefcnse - A 

6.0143, TEST OF TUI- HEtTS-DAIA 
SYSTEM IN THH SUSQUEHANNA RIVER 

UNKNOWN. U S Dept of the Interior, G 
Harrisburg. Ti'niisylwtiui (7104 
The potential use of earth orbiting satellite d 
for flood warning lias not been well cxplorei 
The objective of thi.s project is to test the 
technology satellite data collection sysiciii 
gages in (he Susquelianiiii River Basin for flxt 
l^iur datii collcelioii platfornis will he field in 
gages in the basin. Data rcliiyed from (he g 
vided to the Susqiiehiinnii River Basin Con 
National Weather Service's River (•'orccasi 
ri.sburg. 

SUPPORTED BY U.S. Dept, of Interior • Go 

6.0144, OPTIMAL ANTECEDENT I'RI-C 
DICES FOR SMALL EASTERN WAI ERSlI 

fi M RIHCH, Penn. Stale Liniversily, hint. U* 
Resour., University Pork. Peiinsylvtiiiiti 16802 
The research involves tin invcsiigalion to ilcii 
tceedeni precipitation indices whici) arc rii 
luted to flood reponsu. Joint prohabiliiics f<i 
rics of .storm rainfall iind antccctlciU condilit 
ated for diffcreni seasons, physiographic eh: 
walcrshcil anom.alics. The results of the rest 
plicable to small watersheds in Pennsylvanlti 
United Slates. 

Research procedures will include digit.i! coori 
rainfall, flood liytlrographs. and w'litershcti c 
multiple ■ and iiniUivariatc-rcgression (ectinai 
SUPPORIED BY U.S Dept of Interior - Q 

6.0145, l■L001) PRIiDiniON ME'MIODS 1 
VANIA HIGHWAY CROSSINGS 

li.M HIJCH, Penn Slate University. ScIiodI 
University Purk. Pennsylvuniu 16H02 
Abstract: ihe objective of this study was tin: 
simple mciliods for hytlrologie design of eiih 
for Pennsylvania wiilerslieds in Ihe .si/e raiij: 
onc-lialf to 200 st|. miles. All the anniinl 
Pennsylvania watersheds in this range was et 
sample was supplemented with iltiia from so. 
Also flood hyrirograiili and corresponding r 
collected. This iiifornialion was supplcincnic 
maps and acritil photos and soils and geolo| 
wnierslietls. From these aerial photos and t] 
numerous paranieter.s describing tihysical 
watershed were obtained. 

Pub. Sep 71: 203p., NTIS No. PB-210 317: 
$0.95. 

SUPPORII-.D BY U.S. Dept, of I ransportmio 


lUj c<ivn ycai. I uiKiii^vu III oiucr oi mug* 

njlwde for cacU v.-iiicrshed und plotted as points on cxucine 
value paper Exact locations to whicli the data apply are 
described ^‘()r each plot the following inforntation is given; 
major river basin in which each stream is located, stream 
name, area in square miles of cacli topographic drainage 
basin, number of years of data available, mean of the annual 
series of floods in cubic foci per second, staiulnrd deviation 
of the annual series in efs, and eoeffieient of skewness of the 
logs (to base 10) of tlie annual scries values. Practitioners 
•ire asked to judge tlie general trend of the observed flood 
curves and rate them as to fit for Gumbel lines, I.ug-Cjunibel 
curves, or l.og Pearson Vype 111 curves Judgments i\s to 
whether a horizontal asymptote will uUiinately be reached 
and also for except outliers are also requested Ouestioii- 
niiire.s are included in the publication. Results for these 
questionnaires will he analyzed anoiiymou.sly and submitted 
for publication in a technical journal where hydrologi.sis cun 
express their opinions in printed tiiseussions. 

Pub. Dec 69: 90p.. N TIS No. PH- 1 93 704; HC $3 00 Ml' 
$0 65. 

SUPPOR TED HY U S. Dept, of Interior • O.W R.T 

6.0147, FLOOD INVESTIOATIONS • I RNNESSER 
Ui'^KNOH'N, US. Dept, of the Interior, (leological Survey. 
NashviUe, Tennessee .172(13 

For many vital and worihwliile purposes, man and his works 
must encroach upon the fiooil plain. Intelligent and ccononii- 
cully fciisibic encroachment demands a goml understamling 
and qtumtitative description of the magnitude and frequency 
of nooils. In the design of adequate and economical bridge 
and drainage structures, a knowledge of the hydraulic and 
nuoiFfrequcncy charactcrisiic.s of intersected streams is cs- 
sentinl. Additional data are ncoilcd on smaller streams to 
itdcqtialuly define frccinenuy relations and to provide 
methods of estimating the flood eliaractcristics at specific 
ungaged sites. 

The goal is to measure niaximuin annual and su|>plcmci>t:iry 
fluod-penk stages and diseliarges at a network of ercst-st.igc 
gages to supplement data collected under the regular gaging 
sinlion program, to appraise and generative the flood cliarac- 
icristics of Tennessee streams; and to define flood charac- 
tcristic.s at specific sites for highwiiy-stnicture design. 

(1) Operate a network of about 90 cre.st*stage parliiil-rccord 
stations on small streams and in pans of tlie state where ad- 
ditional flood data are desirable; (2) vievelop statewide fiood- 
frcqucncy relations by inultiplc'rcgressioa tcchni<iiics using 
rioud-pcak data from bolli crcst*stage and continuous gaging 
stations nnd nuninrons basiit characteristics. (3) invesligulc 
outstanding floods on ungagcil streams; (4) prepare bridge- 
site analyses, unpublished reports; and {5} verify hydraulic 
ieclmi(|ues at sites where bridge studies have been previously 
made- 

Roulinc operation of the 86 crest-stage gages cotUimicd Elevert 
special bridge-site studie.s were made at ih? request of the 
Tennessee Department of Highways. Flood data were also 
furnished informally for many other propo.scd bridge sites. 
Work was completed on htisin characierislics and preliminary 
flood-frequency analyses were made 

Continue data colicctiun at crc.st-.slage gages and prepare spe- 
cial site rcpoits as requested by the Tennessee Department of 
Highways. Emphasis will he on improving state-discharge 
relations at the crest- stage stations and the completion of 
flood-frequency analyses. 

SUPPfiRTRD HY U..9. Dent of InlArior - Geoloeicfll .Survey 


UNKNOWN, State Div <if Comp. Planning. Austin, Texas 

Abstract: The Report is number Two of 4 separate reports 
done in two phases Phase I: Collection of data and informa- 
tion (Report I) Phase 11 consists of three repofl.s: (2) Com- 
prehensive Plan, (3) Administrative Controls; (4) Capital Im- 
provements Program This Report is based on long-range 
goals and objectives, recommends residential, commercial, 
industrial nnd park expansion; proposes an inner loop system 
for easy accessibility to the total planning area; recommends 
iinprovcnients for Pecan Creek, nnd construction of five 
fiood-roiarding structure.s which will greatly enhance the 
aesthetic vnhics of the community 

Pub. Mav 72: 126p.. NITS No. Pn-212 172: PC $8 .50 MR 
$0.95. 

SUPPORTED UY U R. Dept, of Housing & Urban Develop- 
ment 

6.0149, HYDROI.OGIC INVESTIGATION OF SMAI.l. 
DRAINAGE AREAS IN TEXAS 

UNKNOWN. US- Dept of the Interior, Geological Survey. 
Austin. Texas 78701 

Insufficient data are available to develop a method that will 
predict the inagnilutJc of floods for selected recurrence inter- 
vals (in streams having less than 20 square mile drainage 
area. An acceptable nicilMid is urgently needed for the intel- 
ligent design of bridges and culverts. 

To derive the ‘frequency and mugniiiide' reliitionship of floods 
for streams having less than 20 square mile drainage area. 
This relationship nnit>t he coniinuous with that used for larger 
drainage areas. The derived relationship will he piihlished in 
a readily usable form. 

Establish and operate a network of gaging siaiioii.s to collect 
annual inaximum, fiood-hydrograph, and rainfall data- Locale 
these stations to obtain a repre.seiiKitive sample of all 
hydrologic, mcieoroloeic. and physical charucterislics. After 
Mifficicnt data arc obiniiicd, appropriate analysis will be 
mudc- Methods presciuly used to derive the frcqucncy-ttiag- 
niiudc rclatiun for large drainage areas may he refined or 
modified to include small drainage areas. Types of siudics 
under consideration include Multiple-Regression Analysis, 
L(»g.Pcurson Type Frci|uyncy Distribution, USGS (Dawdy) 
Model, and liulcx-ITooil .Method. 

Data were colleeicd and tabulated a.s scheduled The physical 
characieristics-dratnagc area, main channel length, and slope 
index- have been tabulated from USGS topographic maps 
(scale 1:24,000) for 13H sites. When maps become available, 
the sumo characteristics will he tabulated for the remaining 
12 sites. Station-frequency analysis was made for .small 
streams in East Texas. 

Continue operation of the network. Update the li.si of physical 
characteristics. Tabulate long term rainfall records and te.sl 
the Dawdy Model using avaiiaiile data. Also, do u ptelimiuu- 
ry flood-frequency analysis for small streams in the 
remainder of the Stale. 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 

6.0150, OPTIMAL FLOOD ROUTING USING 
STOCHASTIC DYNAMIC PROGRAMMING 

IF.S. OWrCflER, Univ. of Texas, School of Rnginecrtng, /tnsrin, 
Texas 78712 

The proposed research will aim at the development of flood 
routing policy decisions using an economic objective which 
cxnressos (he economic cunscauenccs of flood flows 


A0I5I, 


MAJOR DIS 


Iniiiall) Hond vmII be examined at a particular localiori 

such\.s j c!.nt. Ihcxc ...no«% will be analyzed for conditiorial 

probabilities between flows in successive 
Parameters to be exarnmctl for possible coiiclation will be 
flow 111 one or two preceding lime periods, precipitation at a 
key si.iiion, etc. 

Using these conditional pfobability matrices, an optimal policy 
for flood routing «-» be derived using stochitMic dynamic 
programming Ibc policy will be m the form of 
matnccs, where the slate of the system is descr|bed by the 
state variables used in the probability matrices of flows. 

The optimal policies will be capable of being used for realtime 
flood routing or in model studies They can also be used to 
d.tecily evaluate the value of accuracy in flood forecasts. 
Where the economic objective used is a monotonic function 
of maximum flow, that objective function will yield tlie same 
flood rvmting policy .is using ihc hydrologic one of minimiz- 
ing the flood peak The proposed method however will not 
he limited to that function .ilone and will .illow more rational 
flood management by using lealistit economic functiorts 
w here damage is also related to factors such as length of time 
of inundation It will also be possible to use the method to 
evaluate the flood control rescrvaiions m j miihiporpose 
reservoir to compare that "iih the economic w'orth of that 
space if pul to other use 

SL'PPOH I to HY U S Dept of Interior • O W R T. 


6.0151, ALItRNATfc SOLUTIONS TO WATHR 
RESOURCE OeVF.I.OPMCNT A CASE STUDY • TP.XAS 

O R 8ASCO. lexas A k M Univcfsiiy System. School of lin- 
gineering, Cf’llcgc ^laiioii. 7fxas 

All poiential alternative solutions to water resource problems 
should he investigated in order to achieve optimum utiliza- 
tion of national financial resources allocated to water 
resource development Often in the past, only reservoir im- 
poundment structures have been considercvl as a solution ttitU 
only alternative location or impoundment schemes have been 
analyzed. 

The impuci of irudiiional reservoir developments on the en- 
vironment has received little .mention- Increased pressure by 
ecologically concerned groups regarding the environment is 
resulting in a renewed interest in new. allcrnativc solutions to 
water problems 

This research proposes to study the planned VJ.S. Government 
reservoir project on the Navasoi.! River Watershed in Texas. 
The project will be directed at examining, on an engineering 
basis, the feasibility of alternative ways of meeting the flood 
control, water supply and recreation ohjcctivc.s of the 
Navasota River watershed phn The basic Corps of Engineer 
planning documents reveal that only impoundment structure 
solutions were previously considered. 

Because each proposed optimal solution to a water resources 
problem must be unique for the particular area of interest, 
especially when all alternatives .are considered, a .study of al- 
ternative solutions in general may not stimulate water 
resources planners to seek new solutions. Consequently, the 
cave study approach would appear more valuable to (1) 
quantitatively document actual order-of-magniiude dif- 
ferences between alternatives and. (2) give publicity and a 
focus to the idea so that more creative solutions to the na- 


Abstract: T he proposed ncTioii consists of comp 
linn of a hurricane flood protection system l<» 
lion to Port Arthur, Texas and vicinity fn 
caused by tropical cyclones of magnitudes up 
project hurricane. .Started in 1^66, the proje 
strengthening, enlarging, nnd extending a loc; 
system. The cvwpleiccl system will include n 
of protective works and protect iiii area of aj 
square miles witli a loud population of ahmit : 
perty values of ahoul S 1 billion. T lie coinpli 
eluded alKHil ‘J.4 miles of levees, alnnit 4..T 
wall.s, 3 major pumping stations, and numcroi 
other appurtenant .structures I-nviroiimoni 
described 

Pub Nov. 73. 2\p., NTTS No. I-.IS- rX-73- 17R5-1 

SUPPORTED DY U.S. Dept, of Defense - Am 

6.0153, MODl-.l.lNO TTir. TOTAl. I 
SOClOl.OGIC Id.OW SYSTEM Ol- UUH 
PHASE HI 

IP.//, ANDREiy.S. Utah .State Univeisity, Sc 
Science. iMfioii, Utah S‘1.321 (C-.5I77) 

This iirojetT is the tliinl phase of a study wl 
toward the development of a gencrul teehniMi 
meiropolilan flood prohlems tliiougli a joint i 
lioih the physical mu) soeiiil dimensions. T'hu 
ploy .siiiiiilatton procculures as ii ioehni(]iiu 
both of these dimensunts into ihe logic of ilii 
ing process witli respect to nrlutn llooi 
problems. 

SUPPORTED UY U.S. Oept. of Interior • O. V 

6.0154, PRESENT AND POTTiNTTAI. MU 
OP CANAL .SYSTEMS • PHASE 1 

K VNHANANO, Uhili Slate Universiiy, Utiili 
Kesiour. Res. Lugari, Vltih H4321 

This proposed resenreh consists of tlic invcHt 
feasibility of the multiple use of eiinnl sysieiiis 
liple use planning is often aiiplieil to large n 
seldom been coneerned witli canal systems l 
the project. This research will investigate il 
using canal systems for such iniilliplc uses as 
control, draiii-off, tlshing, ami bank recr' 
cycling). Tbe studies will Include the social, 
ing, ecological and eeonointe aspects. TTie r 
conducted in two phases; Phase I will be ll 
and Phase 2 will be the gcnerali/atioii of the 
plication of the nnilliple use eoneejil for tlie 
picmentntion of a canal system. 

.SUPPORTED HY U S. Dept of Interior - O. V 

6.0155, REVIEW EMERGENCY RICITEE Ell 
VEY THE TREND OE llRlDGli I.O.SSES 1>L 
CONDITIONS 

F. C'HANC, Unknown Inst, or Inrliv. Ciniiit. I''i>/' 

lasks are: Conduct a liierriturc review to ident 
scour and to establish a procedure and des 
forms on which to compile and tabulate clnta 
Provide a proposed form wliieli field engint 
nmking damage surveys so that information ii 


6 . 0161 , 


UNKN()\i'\', US Dept of the Interior. Geological Suncy, 
^rlinaion. yirf-inia 22209 

Few [nng-lcrm runoff records exist for sninti drainage hasins 
The need for long-term records for small biusins is great- The 
records arc used in the design of hrghway crossings, in urban 
planning, and in water-resource clevclopnicnl The develop- 
ment of computer simulation nuuicis, such us rtiinfall-runoff 
relations and multivariate generating processes, will provide 
means for synihcsi/ing long-term runoff records. Some of 
these models will permit simulation of h.asin response to vary- 
ing environmental conditions. 

The emphasis will be to study and deveUsp, its feasibility and 
ncetls dictate, runoff simululinn models to provide synthetic 
data for specific applications such as flrJod investigations, 
urban storm runoff, anti mean monthly now.s. The emphasis 
has been to synthesi/c Hood peaks for rural dr, linage basins, 
l-uiurc work will encompass more complex models to 
synthesize urK-m storm runolT, daily discharge in rural h.isins, 
and combining suhbasin runoff to estimate basin outflow In 
areas where rainfall-runoff relations .ire intpracticubic. 
models such as multivariate generating processes will be 
developed 

Operational versitms of runoff simulation models will he prti- 
grained for a variety of env'ifonmonial ctmditUms. Criteria ft»r 
selection and delineation of input data ftu models will he 
developed. Methotis of cllmatc-tccord transposition will l>c 
investigated. Limitations in the application of each model will 
be explored. Approaches to the synthesis of large basin ru- 
noff through distributed routing of syntlicsi/ed smoll hiisin 
records will lie initiateil. Multivariate generating processes 
will nlso be utilized to synthcsv/c runoff. 

Syniliolic flood rrectuency data derived by rainfall-ninorr 
modeling of 6S 

Continue evaluaiiiui of infontuiiion conleni of ruinfall-ruiiorf 
model output (iong-lerni synthetic flood frequency statistics). 
Develop ‘optimum' model calil>raiion procedures (computer 
programs) in relation to the worth of synthetic data. 

SUPPORTl-D BY U..S. Dept, of Intcritir • Geological Survey 

HAZARD RHDUC'IION 

6.0157, STUDY OF GU1DHUNP..S FOR LAND MANAGU- 
MCNT AND USI; OF FLOODl’RONP ARHAS IN 
ALABAMA 

SI*. SMOIV, Auhurn University. Center for Urban & Reg 
Plan., Aiihiini, Alalniiiia 36H.10 

Abstract: Act No. 119 of the l.cgislainrc of Alabama, Third 
Special Session, 1971, prtividcs enabling legislation for a 
comprehensive land management and use program in flixul- 
prone afea.s of the stale, allows govermncnial units in 
Alabama to meet requirements of the National FUhh! In- 
surance Act of 1968, and authorizes the county governing 
botly in each county to prescribe criteria for the land 
management and use of such ureas. 

Pub. Feb. 73: I88p , NTI.S No. PB-225 214/6: PC $11.50 MF 
$1.45. 

SUPPOR'ITD BY Auburn University 

i:nteo a /-'iiirvi: L'/^o omii/uMr: Pi nr\n r^AMAfir: tKl 


The Guide for Reducing Flood Damage in the South Alabama 
Region comprises an inventory and evaluation of the major 
flood prone areas of BaUhvin, Escambia and Mobile Ctiun- 
tics, Ahibaoia These areas were studied with the purpose of 
reducing or elimiiuiting danger to human life, existing and fu- 
ture structures 

Land 2 irca.s within Hood plains subject to inundation have been 
delineated and the flood danger zones have been described. 
Proposed criterion for Stale. Regional or County flood plain 
management have been recommended .and model land use 
controls and codes refieciing the recommendations arc 
availiiblc upon request at the Cotnmi.ssion’s ofilce. 

Pub Jim. 71: NTIS on HUD Reg. Off Lib , Region IIV, 645 
Peach- tree. Seventh Building, Alhinta. Ga , 

SUPPORTED BY U S. Dept, of Housing & Urh.m Develop- 
ment 

6.0159, Fl.OOD management STUDY 
UNKNOWN. Tuscaloosa Area C'cnin. of Cov,, Tii.Hiilooia, 
Afdluinui 

Abstract: The study identifies the general extent of flooding 
and recommends niean.s of flood problems. It covers all of 
Tiiscaloo.sn and Pickens Counties and the Town of Moiind- 
ville in Hale County. The study provides an introduction to 
the problem of flooding in the area and serves as n starting 
point for developing an arcauidc flood plain management 
program. Mcthod.s to reduce potential flood damages to 
structures arc recommended along with restrictions for land 
use in flood prone nreas and policies u» minimize soil ero- 
sion 

Pub. May 7| K9p . NTIS No PB-Ujy 569: PC $3.(10 MF 
$0.95. 

SUPPORTliD BY U S. Dept, of Housing A Urban Develop- 
moot 

6.0160, Fl.CK)D MANAGEMENT STUDY 
TUSCAl.OOSA. PICKF.NS COUNTY AND MOUND- 
SVII.LE, ALABAMA. MAY 1971 

UNKNOWN. Tuscaloosa Area Conn, of Gov., 'Discah'osa, 
Aldiwnui 

This study idcniincs the general c.xteni of flooding and rccom- 
incmls means of MotKi problems It covers all of Tuscaloosa 
and Pickens Counties amt the Town of Moundvillo iu Hale 
County. The simly provides an inlroduclitm to the problem 
of fl<K)ding in the urea and should serve as a starting point 
for developing nn areuwide flood plain management program. 

Methods to reduce pnlunlial flood ilanniges to structures arc 
lecommendcd along with rcsirietions for land use in flood 
prone areas and policies to minimize soil erosion. Dams to 
reduce flooding niul nugment low' stream flow are also 
rccommcntlcd. 

Altsiract proviiled hy I'DAA. 

SUPPORTED BY U.S. Dept, of Hoissing & Urban Develop- 
ment 

6.0161, FLOODWAY EVALUATIONS BEFORE & AFTER 
CHANNEL MODIinCA'TIONS ASSUMING TOTAL 
METROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY. ALABAMA 

A.L. KNJGliT, U.S. Dept, of the Interior, Geological Survey, 


Dchnc.ie n<H.d..>s for S0 >->cu. 
assuming loial mcuopol.tan 

ass.s. .n a designing floodway channels, b. planning Jnd 
com!omng dcselopmen. of ncod plains, c designing Mruc- 
tures iin'or crossing Hood plains 

The 50(J.>eaf recurrence interval Hood along designated 
sircams sv.ll he computed assuming total f^etropolitar^ 
development Floodways for SOO-year recurrence .nWrsn 
flood will be delineated for existing channel conditions and 
«ilh modified channel conditions Maps delineating flood 
plains and floodv-ays v.iH be prepared where needed. Peak 
discharges, flood frequency, and stage frequency will be 
determined for selected sites Jefferson County will provide 
Survey and construction work as needed. 


f ield surveys of valley cross sections and bridge crossings were 
completed on Shades Creek which consisted *14 miles of 
channel Roughness cocfficienis were estimated and the cross 
sections were coded for automatic processing vn a ^cp 
backwater program to determine flood plain limits Adminis- 
iraiive progress reports have been submitted to the Coopera- 
lot quarterly 


Complete Shades Creek Floodway Evaluation. Collect and 
prepare channel data on F'ivemile Creek for automatic data 
processing in a floodway evdlualion of this stream. Install and 
operate approximately IS rainfall-runoff gaging stations on 
streams in Jefferson County 

SUPPOR rm) UY U S Dept of Interior • Geological Survey 


6.0162. l.AND-U.SF. REGULATIONS IN Fl.OOD-PRONIi 
AREAS • A SUMMARY OF THl: WISCONSIN STUDY 
AND AN ANALYSIS OF ALABAMA l.AND-USC LAW 

H COHKN, Univ. of Alabama, Natural Resources Center. 
U>u\frUty, Alobamo 3S486 

Abstract: The study reflected by this report vv.is commissioned 
for two purposes. The first relates to a Wisconsin study 
which expliires legal issues involved in the regulation of 
private and public land uses in the flood plains The second 
part relates the pieseni Alabama legal environment with the 
Wisconsin Study and suggests methods of control. 

Pub Nov. 70: Il7p. NTIS No. PU-211 (f7|- PC $3.00 MF 
SO 95 

SUPPORTED BY Univeisiiy of Alabama 

6.0163, DEVELOPMENT OF AN ALASKAN CONCEP- 
TUAL WATERSHED MODEL 

R F Carlson. Univ. of Alaska, Inst, of Water Resources, 
Fairbanks, Alaska 99701 

A long term program of developing conceptual hydrologic 
modeling tools for Alaskan conditions is being conducted 
with this project Present modeling programs • for snowmelt 
generation, potential evapotranspiratioti, general watershed 
processes, .ind spring breakup runoff • will he extended both 
with respect to regional Inc.ition and to specific use The 
potential usefulness of conceptual models fur operational 
flood forecasting on the Chena River vvalershed win be in- 
vestigated and compared to more conventional methods. 
Also, the project will adapt conceptual modeling techniques 
to the Anchorage and Kodiak regions and study the causes 
and effects of streamflow variability. 

SUPPORTED BY U.S Dept, of Interior • O. Wtr. Res Rch. 


6.0164, APPLICATIONS OF AERIAL WEASURRMl-bTIS 
TECHNIQUES 

M L. BROtyN, U S. Dept, of the Interior, Geological Survey, 
Prtscoil, Arizona 86301 


lakes and cstimries, ice pucks, and oibanwatr.vn .. 
watersheds. Techniques include side-looking iiirhorne t.uhr 
multi-speclral sensing, infrared imagery, iieria) p^'otogruphy 
thermal imagery. 

Sopliislicatcd leehiiiqiies and inslrunicnmtion for .litlHcri 
remote sensing of hydrology have been ilcvciopetl tlirnugh { 
WRD research program and ilcnionstratetl in uctual use. Thii 
project is to piovitle data collection services on a rciiiibuna 
bic basis to WRI) ilisiricts, other divisions within llic -sun:) 
and other fcrlcral agencies by applying the techniques thy 
have been developed Vecliniriiics include side-looking a i- 
btwnc radar, multi-spectral scnsitig, infrared imngcry. nciii: 
photography, thermal iiimgery. .Support will l>c provide*! ai 
required to the developnicntnl program 

Information will be circulated l*) regional and *listritl oflkvi 
ctinccrning the services available and their costs. i:n.l 
requests for data will he .s*>liciied. I7ala collecMon will h: 
scheduled in acctinlaiice with iei|uiremeftt.s of rcipicsu-is 
The data product will primarily be in the fi>riii of ftlr. 
records. 

SUPPORTED HY ILS. Depi *if Interior - (.lenlogieiil Survey 

6.0165, DEVni.OPMEN I' OI Al-RIAl. MI-.ASUREMI-NI 
ITiCHNIOUI-S 

UNKNOtyN. U.S. Dept, of the Inlerior, (jcohigiciil Suivcy, 
Rrtwcoll, Arizoiui Kfi.lDI 

Devciopmem of aerial mensuremeiil lechniiiiics l«v he appIcJ 
to hydrologic |>robIeins, such as Hoods, indiiHirial 4ir lialLUl 
IHillution. strciiinDovv cliaraclvristics, dynninicK of l.ikit art 
estuaries, ice pnck.s, and tirhiini/iition of wnleislietls. 

The research eflbri for development of riiiiole semir? 
techniques has successfully produced sopliisticiilcil inciliiKli 
and etpiipmetit. lU'search is itiil reipiiied ill this pcin 
Kiillicr. a developmental program is ie(|ultuil in the .ipplltia- 
lions of lechniqnc.s rcsiiHiiig from llio lesenrtli L’lfim, in O; 
training of othcr.s in applications of leehni(|ues, iiiul in ih.* 
ulili/fllHin of the data actiuired. 

Provide training for teelmitiiie.s in the mainieiiaiice aii<j ii*c of 
remote sensing equipment; for scicntisls uiid icchnk'iiir.i ir 
the iiltli/alion of data; and advise division, rcgloiml lUitl v'lv- 
triel leaders on (he availahiliiy and usability of riiii.ie 
sensing data, complete a handbook (inunuul} on renvir 
sensing (in prtigress); iictiuirc very fine, sophlstlcnled reir.vtt 
sensing c(tui|)mciil from militaiy .sonrce.s told aihipl it to t^c 
needs of the hytlrologic dntn collection )irograin, tlcvelop j 
program of real-time icinote sensing. rcchiif<iiies iiuLiL* 
aerial photography, shte-looking iiirhorne uular, iufrarcil jrJ 
thermal imagery, mnltispeciriil imagery. 

SUPPOR TED !IY U.S. Dept, of Inlerior - Cleological Stirvc) 

6.0166, Till- IMPACl Ob' URnANlZATUW ON WAfl-R 
YIELD. I-T.OOD PEAK, SEIMMENI YIi;M). AND WAlliH 
QUALITY IN IHE lUiUKHl.I'Y HIl.I.S, CAI.II'ORNIA 

J.K. MCliHlOF, Univ. of Califonua, School of l•■utcs^l>. 
Berkeley, Californio 94720 

The objective of this study is to tievelop models which rcljir 
changes in water yteUl, flood peak, sediment yieUl, and 
quality to iirbaiiiyation of a waicr.shcd in the central c<v.tv< 
range.s of Calirornhi. Water yield, flood peak, sediinciit yiiM 
and water quality will be monitored on a .snmll watershed b<- 
forc, (luring, and after urbnni/ation. Concurrent vviih ihf 
measurement of thc.se stream characteristics, prccipitalioi 
and soil moisture levels will lie nieitsured. 

SUPPORTED IJY U.S. Dent, of Inlerior • O. Wtr. Res Uch 


MAJOR DISASTER TYPES 


6 . 0171 , 


5.0167, STOCHASTIC HYDROLOGY 

//.£. KUBIK, U-S. Army. Hydrologic Engineering Center. 
Davis, California 95616 

Analysis of muUip\upose reservoirs and teservoir systems in- 
dicates need for examining a great many ways tlinl floods can 
occur in combination with antecedent streamflow sequences 
over a period of many months or years The number of such 
combinations in a record of ordinary length is extremely 
small, consequently there is a great need in water resources 
studies for a method of generating synthetic flcMads in con- 
junction with monthly streamflow generation, and for a new 
approach to estimating magnitudes and frequencies of large 
flood events (only a few of which are observed in an ordina- 
ry streamn«)w record) Short-interval streamflow simulation is 
a pronnsing approach to satisfying this need 

Probably the greatest uncertainty in the planning and operation 
of water resource projects is the unccrininty of future 
hydrologic conditions. In planning studies it is frequently as- 
sumed that analysis of liLstorical events will provide a 
satisfactory basis for evaluation of future performance. Ilris 
assumption has hecn necessary because of the lack of 
satisfactory alternatives. 

The goal of this research is to obtain a conipictciy valid model 
for generating monthly sireamflows piiriiculafiy for use in the 
planning process. Once this capability is avnilablc. similar 
studies for simulaiing short-term hydrologic variations may 
be undertaken. 

SUPPORTED IJY U.S. Dept of Defense • Army 

6.0168, PF.RRIS VALLEY UUIIAN IIYDROI.OOY STUDY. 
CALIFORNIA 

M-W. BUSBY. U.S. Dept, of the liiicritu, Ceofogieal Survey. 
Carilei} Clruvi-, Cali/ornlu 92643 

Land use of about Si .square miles in the Perris Valley area is 
in (he process of i)citig changed from primarily iigriciiltural 
and minor urban, to pTimarily vitban aird minor agticuUmc. 
\ master plan hrr land use is being prepared by Riverside 
County and will be utilized tu guide urban development in 
the valley. County officials recv)gni/-c tbc need for appraising 
the effects of the drastic changes in land use on the hydrolo- 
gy of the valley. 

The River.sidc Coiiniy Flood Control and Water Conservation 
District has requested the geological survey undertake an in- 
vestigation to deiurmitic: (I) TTic basic hydrologic chnrncivr 
of the area under present conditions; (2) Effects of urbaniza- 
tion on runoff cliuracterislics, seditncni production, anti 
water ((uality, and (3) in.sofar as possible, the relation of dif- 
ferent land used to observed changes. The results of these 
studies will he used in future planning in other areas in the 
county. 

.Selected sub-basins in the valley will be instrumented to mea- 
sure water and sodinicnt discharge, precipitation, and chemi- 
cal quality, on the basis of exi.sling land use iind likelihood of 
change during the next decade With county nsMstance and 
periodic .icrial pliolograpliy. records of land use will be main- 
tained on .small land units; and automated system (punch 
cards) will he developed to record changes. In tiboul the 
fourth year, a progress report will describe the existing 
hydrology of the area and preliminary findings. 


San Diego County, as part of the growing southern California 
megalopults. has recognized the need for knowledge of the 
chunges in Ihc hydrologic regimen with expected changes in 
land use. In southern California, both sedimentation and 
floods arc the major hydrologic problems, thus urbanization 
accentuates the prohicm.s. 

The county wants an appinisal of the hydrology, particularly 
rain- fall-runoff relationships .ind sediment yield during 
floods; before and after urban development Urbanization 
creates erosion nnd sediment problems of unknown mag- 
nitude in San Diego County. This study is to determine the 
cause and effect relnlion.ship with possible application to 
other developed areas within the county. This study would 
provide inforniutinn iiseful in ( I ) assessing the magnitude of 
the erosion during the period when an .areii is urbanized, (2) 
the establishment of controls (zoning and consiructiortj to 
keep erosion tu a minimimi, and (.1) evaluation of an erosion 
control program if undertaken by the county. 

Obtain rainfiill, sediment yield, nnd runnlT data for 7 typical 
areas. Document land use and changes in use with time, also 
changes in ground-water regimen, and in channel eharac- 
leristics. Sample chemical quality of ground and surface 
water annually. A progress report will he prepared to 
describe the existing hydrology of the area and to report nn 
preliminary findings The time period .should he flexible, but 
some type of progress report should be written probably 
within a couple of years. T'entatively the investigation would 
continue for ten years or If land use changes occur more 
rapidly, n shoiter period, 

B;»h»c data network established and background information 
collected {streuntflow, sediment toads, precipitation, liiiid 
use). InvesiigntlDg the applicability of difl'erent types of 
modeling 

SUl’PORT Rl> DY U.S. Dept, of Interior • Geological Survey 

6.0170» GLENDORA, CALIFORNIA, GENERAL Ft.AN 
1990 

UNKNOWN, Glendora City Government, Ulciuiora, California 

Abstract: The General Plan report for the City of Glendora, 
California is composed of six chuplers. Chapter 1 presents 
the framework for planning in Cilendora and indicates the 
purpose of the plan. Chapter 11 reviews and .inalyzes the 
Itackgruiiml diitn concerning the planning urea. Chapter III 
discusses the goats nnd objectives of the plan. Chapter IV 
presents the cloincnts of the General Plan including land use, 
circulation and community facilities. Chapter V indicates 
recommcmletl implemenlaiion techniques which can be used 
to pul the plan proposals into effect. Chapter VI contains the 
total geologic report 

Pub Sep. 70: 166 p.. NT LS No. PB- 196 067: PC $3.00 Ml- 
$0.95. 
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6.0I7I, CLOUD SEEDING POTENTIAL FOR TWELVE 
RIVRR BASINS 

R.D. ELLIOT!', North Atncr. Wculher Consult., Golcic, 
Califomia 93017 

Evaluation of historic potential for increasing precipitation 


C«/«/<jrfna y0053 

Purpose of study/invesligaiion: To Investigate flow conditions 
jnd determine adequacy of the design of the various struc- 
tures included irt the plan. 

Progress to date: Tiic tasi Twin and Warm Creek improventeni 
consists of three parts The study on the rock-lincd transition 
was completed in 1961 and reported in Los Angeles District 
Report No 1*165 dated 1961. The confluence model study 
for Last Twin and Warm Creeks and City Creek will be in- 
cluded in the combined Flow at Open-Channel JunciionK re- 
port now in progress The third model study is a low-flow 
diversion structure in :i concrete-lined rectangular cliaiinel 
*lhis third study will be combined with otlier diversion struc- 
ture studies 

SUPPORTtD nv U.S. Dept of Defense • Army 

6.017J. COMPUTER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT - PART II - MODEL DESCRIP- 
TION AND APPLICATIONS 

A/.P. ANUAiS'ITIOIS, I N T' a S a Incorporated. Mmto Htirk, 
Califoniin 94025 

Abstract: The report presents a simulation model for (he 
evaluution of national economic efficiency heneflts of Viirii>us 
levels of flood protection and alicrnaiivc land use plans. T he 
model has three major components. ( I ) Calculation of flood 
damages and economic rent coinponcnts <2| Allocalinn of 
land use requirements. < Jl Benefit calculation based im loca- 
tional advantage and <lam;«ge reduction. The report also 
presents the results of a test case in Crmnccticui Rfver linstn 

Pub, Dee. 72; $5Sp.. NTIS No. AD-765 490/9: PC $9.75 ME 
$1.45. 

SUPPORTED nv U S. Dept, of Defense • Army 

6.0174, COMPUTER SIMULATION MODEL FOR FLOOD 
PLAIN DEVELOPMENT - PART I • l.AND USE- 
PLANNING AND HKNtFIT EVAl.UATION 

A'.F ARVANIilDlS, I N T A S A fnc<>tpotaicd. McnU> {‘ark, 
Californui 94025 

Abstract: The puhiicatiop presents analyiical |>rogrcss in the 
development of a computer simulation model for flood plain 
development. A conceptual model was developed for five 
major parts: forecasting populnlion and economic activities; 
allociiiing activities to available Inml; integrating public poli- 
cies restricting land use; measuring and projecting flood 
damages, and evaluating benefits based on approprinic fnr- 
mulus involving flood damages, hind rents, and IrKuljonal ad- 
vantages Several concepts are introduced to .solve problems 
ussuciated with devciopinent of the simulation model. 

Pub. Feb. 72: 87p.. NTIS No. AD-742 295: PC S3.00 MF 
$0.95. 

SUPPORT ED IIY U S. Dcpi. of Defense - Army 

6.0175, PLAN FORMULATION AND EVALUATION IN 
MULTIPLE PURPO.se WATER RESOURCE PROJECT • A 
FRAMEWORK FOR REGIONAL PLANNING (ABBREV) 

LUSEN, 1 N T' A S A Incorpornicd. Menlo Pork. Cafifornin 
94025 

The ovcmll objective of the propased research is to pre.sent an 
integrated approach to plan formulation and evnUtation for 
planning multiple purpose water resource projects. Specifi- 
cally to: (a) Demonstrate that a meaningful methodology for 


enable plan formulation to lake pl< 
ticuliir problems ami potentials of 
resource development. This will rc 
teri?ation of the area affected by t 
set of regional indicators directly i 
pact. (3) Demonstrate that plan ft 
must explicitly account for altcrnati 
the affected area and cxtciul cii 
models to include aspects of flcu 
recreational, ucsihciic and ecologic: 

SUPPORTED BY U S. Dept of Inte 

6.0176, FLOODS FROM SMALL 
CALIFORNIA 

AO. IVAANANEN. US. Dept of the 
vey, Menln Pork, Cnlifontiti 94{)25 

The paucity of data on the magnitndi 
in small drainage areas in Califttrni; 
and economic design of structures 
nrens Thus, an urgent need cxis 
terpretution of such duta. 

To obtain sufficient basic byilrolt)gic 
nitude tintl frequency of floods tin a 
fire state, and to obtain sufricicnt I 
detailed hydrologic studies. 

Collect flood-flow data on ahnui .10(1 
the Kiiitc. obtaining nnniiul peak dis 
a liinilcd nmnunt of prucipitution a 
at aboul 1 25 stations. After gage! 
about 15 years, a regional ainily.s 
frcciiicncy of floods will he nii 
an:ilyscs by branch of compulat 
required during (lie regional flood fi 

From diitii collected as scheduled, .i 
data !it till siation.s, flooil-liyilrogra 
for Stations equipped with recorder 
rc.Milts (nuiximum event.s) have bee 
vSiniuIatioti Iuchni(|iios for extend 
have been tested. 

Datn-collection program and flood-f 
continued. .Summary of datii will hi 
report. Final report summarising f 
program will be prepared. 

SUPPORTF.D BY U S. Dept, of Intc 

6.0J77, PROCEDURES FOR 
FLOWS FROM SMALL RURAL V 

R-K- LINSl.EY, Hydrocomp Intcrnatir 

Abstract: Flotfd frequency curves v. 
pared with those observed for eh 
watersheds repre.senting a wide ra 
gtitphicul conditions in this counlr 
literature, four methods were sef 
flomls: HSP, Regional, Potter’s an 
trcinc value straight line fitting wa 
frequency curves. Digital contpi 
ntetliod appears to be have effect 
frequency curve as indicated by the 
watersheds. F'lirthcr researches to 
icfistics and to intensively simulate 
nrens are suggested for the 
nrocc fores. 


sUPPOKif.u ttY iNO formal support Keponea 

6.0178, NORTH RICHMOND • SAN RABLO HAY ARLA 
STUDY • CALIFORNIA 

J. P. KENNY. Council on Inicrgov Relations. Sacramemo, 
California 95814 

Abstract; The report focuses on long-range physical develop- 
ment for a low-income minority commuiiity located in an 
urban floodplain. It deals with inadequate flood protection, 
storm drainage, air and water pollution, and lack of cultural 
and recreational facilities. It defines opportunities fur exten- 
sive niarshland preservation, outdoor environmental educa- 
tion, recreation, public access to the Buy, and economic 
development. A unique feature is its inter-agency, multi- pur- 
pose approach to plan development. 

Pub. Oct. 71: 8lp . NTIS No. PU-21 1 777: PC $6.25 MF $0.95. 

SUPPORTED BY U.S. Dept, of Housing & Utbatt Develop- 
ment 

6.0179, GENF.RAL PLAN REPORT, LAKF. RKD BLUFF 
AREA. CALIFORNIA, 1971 

UNKNOH'N, Council on Intcrgov Relations, Sncranienin. 
California 95814 

Abstract: Studies and rccommeiulaiions arc reported for the 
Lake Red Bluff area of California as related to land use. cir- 
culation, recreation, couservation/open space, smdi rcgulwoiy 
measures. Included in addition arc rccommcndutions for im- 
proved flood plain protective measures, water .surface use 
regulations, and design improvement, along Lake Red Bluff- 

Pub. Aug. 71: 54p., NTIS No. PB-aiO 880: PC $4.75 MF 
$0.95. 

SUPPORTED BY U..S. I5cpt. of Ktiusiiig A Urban Develop- 
ment 

6.0180, FLOOD-FUHOUnNCY RULATIONSHIPS FOR 
SMALL DRAlNAOn AREAS • VIRGINIA 

K. M. M/Ll.EH, U.S. Dept, of die Interior, Geological Survey. 
Sacrantcnia, California 9.5814 

Must stream-flow records in Virginia are for areas of more tlinn 
50 square miles. Additional records arc needed from smaller 
areas in order dial flood-frequency rclaiionships may he 
developed. This information is badly needed for use In bridge 
and culvert design. 

To determine flood freciuencics for .small drainage area sites in 
Virginia 

Flood-hydrogtaph and rainfidl rccsirdcrs will be installed at 
about I 00 sites throughout Virginia, riicse will provide flood 
volume data ns well as peak discharge tlaia. The dawdy rain- 
fall rutYoff mode! will he used Ui extend records back In lime 
on basis of r.iinfull. Data will be published in open-file report 
after approximately 10 years of record collection. 

Peak stages and discharges published in amiual water rcaYuiccs 
of Virginia. 

Continue cullection of flood peak and rainfall data; tabulnie 
and compile data. 

SUPPOR'I ED BY U .S. Dept, of Interior - Geological Survey 

6.0181, DRAINAGE AND f-LOOD CONTROL 
BACKGROUND AND POLICY STUDY • SUMMARY RE- 
PORT 

UNKNOWN, San Diego Reg. Comp. PI. Org., San Diego, 


lU'ucMc tnvvin^fiy iJCMiiiciii uihi iiuuu luiuiui in* 

formnlion In particular, the drainage and flood control infur- 
ninlion prepared in this study will be used .is a ba.sjs fur 
developing a regionwtilc plan and program. In general, the 
study presents physical descriptions for eight major drainage 
bnsins, analyzes urban growth factors as u part nf the 
drainage and flood control problem; and suggests some seven 
possible alternative organizational arrangements for carrying 
out flood control work for the region. 

Hub. May 70; 50p.. NTIS No. PB-196 840: PC 53.00 MF 
S0.95. 

SUPPORTED BY U.S. Dept, of Housing & Urban Develop- 
ment 

6.0182, SEA COASl PLANNING PROJECT - CALIFOR- 
NIA 

C. HETRICK, Unjv. of California. School of Letters. Santa Rar- 
hard, California 93106 

Objectives: The objective of this project is to provide basic 
data, plan forniulution, ami decision procedures to assist 
Santa Barbara County Planning Department in formulation 
and analysis of ultcrnulive plans for development of the 
coniUy's sea coast In obtain optimal usage, both economi- 
cally and environmentally, of ibc finite resources. The impact 
of beach poHiilioii on the development nf the channel coast- 
line will be annly/ed with purticulur reference to natural oil 
scepH. Analysis nod clnssinealion of the flood-debris flow 
hazard acr<m pcrinancnily settled picdmutil alluvial fan sur- 
faces along the county's South Const, with attempt to assess 
benefits und costs to county or homeowners should such clus- 
siHcntion he implemented. A study will be made of Cnliftir- 
nia*$ South Coast tourist and retirement industries and of 
public policy concerning those to assess impact on expendi- 
ture. luxation, ziming and other political or economic 
restraints. Data gathered tlirotigli survey will he processed to 
determine present recreational hcach use in Santa Barbara 
County and to predict future use and results. Thu develop- 
mciit of lire Cliunnel Isltituls and the economic impact of oil 
production in the Santa Rarlmra Channel will be evaluated. 

How information will [)c npplicil: Santa Barbara County can 
formulaic coastal land -use plans with data on pollution im- 
pact on rccrcaiiunal, cninincrcial, and residential uses made 
of ilic area. Gcomnrpbic hazard clnssidcaiion will aid land- 
use zoning. Future beach demand can be met with informed 
planning and transponaiinii patterns. County lax nutlioritics 
will Itave (litla on oil iiruduciion, land use, restrictive zoning, 
etc., on which to base realistic assessments A comparative 
analysis of three prupo.sed land use developments will be 
made avuiLablu to decision-making bodies and will be of a na- 
ture useful for similar decisions in the future ns w'cll as for 
the present one 

Accompitshmcnls during the past twelve months: I. Fiscal data 
collected on Cnialinn and Santa Cruz Islands and boater data 
collected on locul marinas. 2. Development of a model for 
csilmtiling likely impact of dilTcrcntial tax rate structure of 
local taxing agencies on capital allocation by industry and 
area for a coastal /one. 3. Public opinion survey completed, 
veriRed open-ended questions coded, data key punched and 
preliminary analysis begun. 4. Pilot survey of Santa Barbara 
beaches completed. 

SUPPORTED BY U S. Dept, of Commerce - N.O A.A. 

6.0183, FLOOD HYDROLOGY INVESTIGATIONS 

E.A. RERTLE, U.S. Dept, of the Interior, Bureau of Reclama- 
tion. Denver, Cotorario 80225 


6 0184, 


MAJ< 


Iniprovcmcni »f h>df(imeleorolt»gicaI ;ind hydrologital 
techniques lo determine flood hydrology crilerta for the 
design .ind operalton of Bureau dams, canals, and related 
facilities MeieorologL-al records of observed storms are 
jnalyifd lo improve methods for estimating maximum proba- 
ble prccipitdlmn above reservoirs Records of large flood 
events ate analyred to improve methods for estimating max- 
imum probable floods and more frequent smaller flows. 
SUPPORTHO BY US Dept of Interior ■ Bit Reclam.iliuii 

6.0184, DRNVFR METROPOLITAN AREA. COLORADO 
R M LlMJl'ALL, US Dept- of the Interior. Geological Sur 

sey, Denver. (.'oUtrudu hU2»S 
Stales to which project pertains Colorado 
The project objeclWe is to prepare detailed general-purpose 
geologic maps of eight quadrangles covering the major pari 
of the Denver metropolitan area. These maps, at a sc.nle of 
1 24,00U. are designed to provide basic information on the 
geologic factors pertinent to maximum utilization of land in a 
rapidly expanding area of urban development Information to 
be provided concerns the engineering properties of the sutfi- 
cial and bedrock units, location of potential h.i7ards such as 
landslides, areas subject to flooding, areas subject to possible 
earthquake damage, .xrcas of ptsor foundation conditions, and 
the location and extent of sand and gravel deposits necessary 
for construction aggregate materials 
The geologic maps, each including a brief descriptive text, are 
lo b« released first in open files .and sub$C(|ucn(ly publislieJ 
in the Geologic Quadrangle Map Series. The geologic map of 
the Parker quadrangle was published in 1972 as the first 
sheet in a special Polio of the Parker quadrangle Thirteen 
additional singtc-conccpi m.ips of the quadrangle have been 
Of vvill he published in the near fniutc to complete the Folio. 
The enthusiastic acceptance of the Parker Tolio by piunning 
commissions and public officials have prompted plans to 
issue some similar interpretive maps for the adjoining 
Highlands Ranch quadrangle. 

A comprehensive geologic report covering all eight quadrangles 
is planned for the Bulletin series 
SUPPORT ED BY U S Dept of Interior - Geological Survey 

6.0185, MOUNTAIN SOILS. FRONT RANGE URBAN 
CORRIDOR 

K.L PIERCE. U-S. Dept of the Interior, Geological Survey, 
Denver, Culorudu 80225 
Stales to which project pertains: Colorado. 

The prime objective is to prepare maps showmg the sUsuibu- 
lion, thickness, and infiltration characteristics of the regolith 
mantling hard crystalline rock in the mountainous part of the 
Front Range Urban Corridor The map units will be defined 
(0 provide information concerning the suitability of the 
regolith (soil) for disposal of septic tank effluent without sur- 
face or ground water comamination. and the depth of ex- 
cavation possible by power machinery without recourse to 
blasting. Also mapped (with Water Resources Division) will 
be the areas affected by flash floods, seasonally bsiluriUcd 
ground, and landslides. 

Mapping will be done for publication at a scale of lilOO.OOO in 
a period of about 2 years. Waier-wcll lots and a small 


6.0186, PEAK IMSCHAlKil- AND 
SMALL WATERSHEDS IN COI.ORAI 
UNKNOi^N. U S. Dept, of the Imerit 

Denver, Colnnitlo 8022.5 
T‘hc flood characteristries of small water 
poorly defineil. Existing techniiiiies to 
iiitiide and frequency of llomK are af 
drainage areas .'Mso. estimates basctl i 
lions arc criule .since ilnla is lacking. 
The objective of this siiitly is lo eolh 
lcchni(|iics for estimating the magniti 
floods on small watersheds litnpluisis 
the greutesl degree tif aceiiraey on w; 
slate highway network where the in 
economic significance in the design o 
siicli as bridges and eiilverl.s. Consiii 
devoted to rcseiireli aspects of leehniijii 
The data for l)iis j’rojeel will be collcctc 
stage-rainfall recorder in.slallalions (list 
so as to sample typical hydrologic eiiv 
ilic present streamnow network and f; 
reau’s I’rceipilation Network in t'olorm 
will lie iiiLTuded in the iituilyses. l''iel> 
reeonnnissanec trips to select sites, insi 
recorders, making nteiisureiiiciiis of Di 
inining wntcrslied paianielcrs. Office 
research on icchni(|uu develiipmciit anti 
I) Operation of 43 riiinrall-iiinoff siatii 
tinned. 2) Completed liasie-dnta releiisi 
data eolleetcd tiirongh Soptcnilier 197. 
.storage of diilii at 4 stations for siiliseipi 
fall-runoff niodel. 4) Ilnsin size, cltaiuK 
.slope dclerniiiied for 19 piisiiis. 

1) Coiitimiu (i[)craIion of 43 rnini'a 
Colorado. 2) Continue dcllntlioii of ha 
Begin preliiniiuiry evaluation tif USO.S ii 
.SUPPORTED BY U..S. Dept, of Interior 

6.0187, FLOOD FRIiQLII'NCY IN 
COLORADO 

UNKNOWN, U S. Dept of the Uiterio 
Denver, Colortuln 8022.5 
TTte frctiiicncy of peak nooil flows is an 
designing urban drainage works. Data 
waterslicds and c.slimates made from e 
to be .siih.stanlially iit error. TTie aim is i 
areas and develop rninfall- runoff rela 
irapolated to all small water.slieds in tl 
of the six-county iirca. 

I. To collect data useful in ileriniiig rela 
and rain-fall intensity anil iliiration of 
in the six- county area which ineluiies i 
Arapahoe, Boiildet, Denver, Douglas, a 
2. lo study anil develop icehnkines for 
both in time and space. 

Wc propo.se to collect rjiin-fnll and run-of 
ty drainage liasins in the 6-counly arc; 
selected u> sample the following ranges 


major disaster types 


ouiflow from i^acti liasin. supplemcnled by cresl gages to 
record peak stages at other locations. 

1 ) Operatio” rainfall-runoff stations in Denver 

rueiropoliian area continued 2) Completed basic-data 
release of all rainfall-runoff data collected through Sep- 
tember 1971 3) llcgnn comptitcr storage of data at 2 sta- 
tions for siibse(|iicnt use in USCiS rainfall-runoff inotki. 4) 
Regan preparation of hasic-diita release for the May 5-6. 
1973, storm in llic Denver area. 

1 ) Contitnie operation of 30 rainfall-riiiiofr stations in Denver 
metropolitan area 2) Uegin derinilion of basin characteristics 
!iiich as drainage area, percent impervious cover, and channel 
slope 3) Complete report on May 5-6, 1973, storm. 4) Begin 
preliminary calil'ration of USGS model on 2 basins. 

SUPPOR TED RY 1.' S. Dept, of Interior - Geological Survey 

6.0188, HAMILTON 2 DEGREE 

JO H7:Li..V, US. Dept, of the Interior, CJcological Survey. 
Di-nyer, Colonuln XU225 

Slates 10 wtiicli project pertains: Montana ami Idaho 

Prepare a geologic ni<ip of the liamiltun 2-degrec slice! at 
l:250.UOO scale, inicgraling the past, current, and future per- 
tinent mapping done by iiuluslry, univer.siiics. and .State and 
|‘cderal agencies, and incorporating geologic, geochemical, 
isotopic, utul geophysical data as a basis for evaluation of 
land use mul miiicr.il potential. Special purpose intcrpiciativc 
maps and reports will he prepared of appropriate areas where 
potential Iv.i/utds such as lamKlides. unstable foundation 
miilcrinl. rnulling, eariluiuakes. and flooding arc present- An 
evaluation of known and poieniial mineral resources of base 
and precious metals and fluorite along the margins of the 
Idiilio Uatliolitli and stratahouiul copper in the Ucllian Mraia 
will he made. Tliesc ilala will contribute to the general body 
of geologic knowledge of the iiorllicm part of the Idaho 
Ratliolitli iitid coiitrihule in ilcvcioping llic regional struc- 
iiirn], siriitigrapliic. iiuiginatic. nictamorpliic. and crosioiial 
patterns. I hcy will liii liter provide a proper basis for land use 
planiiiiig for Ihc diverse intercst.s in this »rea of urban 
development in an outslaiuliiig recreational area. 

SUPPORTED BY U .S Dept, of hiterior - Geological Survey 

6.0189, INVESTIGATION I OU El.OOD PROI ECTION OE 
BRIDGES 

I). SIMONS. Coloiado Slate University. School of Engineering. 
Fori Collins, Colniiitlii H().^21 

Objeclives: 1. Cliiinnel sliibili/iilion in the vicinity of and 
downstream of culvert mitlels. 2 Channel stabilization in the 
vicinity of anti tiownstream of bridges. 3. The use of special 
methtids and lecluiitiiie.s where there is no gravel or rock and 
where special problems arise. 

Approach: L'(ili/cd three tlifferent si/cs of laboratory iluincs t<» 
obtain data. Subset|ueiitly. limited field tlata were collected 
to help establish vnlidily t>f icsulis. 

SUPPORTED RY Wyoming Slate Government - Cheyenne 

6.0190, HYDROLOGY OE SMALL WATERSHEDS 

K YU'JI-yiCH. Colorado Stale University. School of Engineer- 
ing, Fort CV>///n-t, Colorado K(1521 (2R23231413) 

A systematic way of assembling, storing, and recalling data 

r.. n I- I.,.! .im'.ll tt'nl.>rchp<l« hccn 


version to housing .subdivisions, various .aspects o 
lion. etc. It has been shown that much of the floe 
data can be clearly rehited lo change in the re.spo 
the watershed The Colorado Stale Univer 
watershed datti file has been expanded to include 
banized watersheds and floods resulting from snow 

Doeument provided to S S I.E. by the H.R I S 

SUPPORTED BY Colorado Slate University • l-'ort 

6.0191, SOCTAILY DEEINED ENVIUOT 
VALUES IN URBAN WATER RESOURCES PLA 

D.iy. HH.L, RcstMirces Development Consult , Ft 
Colorado 80.121 (C-4222) 

This research seeks to develop objective .social critc 
m developing mid employing evaluating prncedur 
eimnl for trade- offs and interiiclive effects of e 
tally related social values. The values will be tele 
ilten incidence and intensity rates measured on i 
data drawn frrtm three stratified urban samples, or 
will !)c located in a short water area, one in a plui 
area, and the last in a modestly shurt-vvatcr a 
values lo be identified and measured include wi 
values, attitudes tow.ird erfluent, recreation values, 
personal and ucsiheiic amenity, and flood plain rr 
and flood control values 

SUPPORTED BY U.S. Dept, of Interior • O Wlr. : 

6.0192, RECOMMENDED REfJIONAL PL; 
SEWERAOF, water SUPPLY AND STORM D 
• CONNECTICUT 

UNKNOWN. Valley Regional PLanning Agcy . An. 
nectivm 06401 

Absinict; The report presents the reconuncMuled re 
and prognim for sewer.age, water supply and slor 
for the 58 sriuare mile Valley Planning Region. 
Ansonia, Derby. Seymour, and Shelton, Conncctio 

Pub. Feb. 70: 92|) . NTI.S No. Pn-iy2 940: HC 
$0.65. 

SUPPOR’I ED BY U.S. Dept, of Housing & Urba 
inunt 

6.0193, SMALL STREAM FLOOD CHARACTHF 

M.D. THOMAS. U S. Dept of the Interior. Geologi 

Htirlford. ConneenTut 

Records of streumflow are relatively plentiful on mt 
ami larger streams in Connecticut. However, 
small streams, especially those below 10 stjuaie n\ 
trcinely limited. There is an immediate need for i 
on the magnitude and frequency of flood 
discharges on these areas. Project should contin 
least 10 years of record have been completed 

To provide flood flow information at many new si 
nectieut on streams with small drainage areas Usi 
million to supplement similar information at othc 
continuous records to improve or develop a now 
formul.a for Connecticut’ based on basin character 

Establish and miiintain a crest-stage gage network 
Connecticut and prepare a stage-discharge ratin 
station. Analyze records of annual peak disef 
respect to frequency, regional characteristics, drai 


ing 1973 data. Continuation of flood frequency analvsis. 

SUPPOkTF.D BY U S DcpI of Interior • Geological Survey 

6.0194, ANALYSIS OF LAND USE CONTROL MEA- 
SURES 

IV.D ANDERSON. LI.S. Dept of Agriculture. Natural 
Resource Econ. Div., tyosliinaton. Djsirii'i of Coinmhia 20250 
(NRt3-3-54-00) 

Objective: Appraise the status nf and analyye developments in 
rural zoning enabling statutes and r.ontng ordinances, and 
analyye what is being done under rural zoning ordinances. 

Approach: Exuminaiion, analyses, and classification are made 
of alt State rural zoning enabling statutes which empower 
counties, townships or other governmeniul units to adopt or- 
dinances and regulations Rural zoning ordinances and regu- 
lations enacted by local governmental units ate collected, 
analyzed, and classified Analyses are m.ide of runil zoning as 
it relates to agriculture and nutuial resource uses. Special at- 
tention is directed at significant zoning tnt>ov.-»iions nnd re- 
lated land use control techniques 

Progress: Substantial demands for slnff assistance on land use 
policy issues continued. Preliminary analyses were made of 
techniques for preserving agricultural lamf. Several earlier re- 
ports resulting from this research project were reprinted. 

SUPPORTED DY U S. Dopi of Agriculture • E.K S. 

6.0195, KANSAS ■ NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES 

UNKNOWN, U S. Dept of Agriculture. Soil Conservation Ser- 
vice, IVfl.thingion, Dutrici «/ C’uliunbio 20150 

Abslrnci; A wntershed project is to be carried out in Duller .nnd 
Chase Counties, Kansas. The project proposes conservation 
land treatment over the two watersheds, supplecncntcd by 30 
floodwater retarding structures Project .iciion will: eliminate 
agricultural use and wildlife habitat of 1,115 ucrcs of 
cropland, grassland, nnd woods in the .sediment pools, inun- 
date about 18 miles of intermittent stream channels; and in- 
terrupt agricultural nnd wildlife uses of 3.349 acres in lire 
planned detention pools 

Pub. Mar. 72: 64p„ NTIS No. PB-200 794-r: PC $3.00 MF 
S0.95. j 

SUPPORTED 13V U.S. Dept, of Agriculture 

6.0196, UNION CREF.K WATERSHED PROJECT. SOUTH 
DAKOTA 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation Ser- 
vice. WashiiiRlon, Disirici of CultiiiibUi 20250 

Abstract: The Union Creek watershed for flood control nnd 
land -slnbiltzation is located in Union County, South Dakota. 
Adverse environmental effects whicli cannot he avoided are 
about S miles of intermittent stream channel, 40 acres of 
cropland, and 55 acres of grassland which will be inundated 
by the sediment pools. Agricultural and wildlife use will be 
periodically Interrupted in the floodwater detention pools. 
The use of 50 acres of land in dams, spillways, nnd grade sta- 
bilization structures will he temporarily lost to agricultural 
and wildlife until the areas arc re-vegetated. 

Pub. Feb. 72: 3lp., NTIS No. PB-206 fi20-F: PC $3.00 MF 
$0.95. 

SUPPOR TED BY U.S. Dept, of Agriculture 


Abstract: The Hollow Crock Watershed Project, located in Lc»- 
Ington and Saluda Counties, South Carolina, proposes tor- 
servatjon land treatment over the watershed, supplemer.ted 
by two floodwater retarding structures. Adverse environrotr- 
lal cITects include the following: The impoundment v.,!! 
destroy agricultural use attd wildlife habitat on four acres of 
pasture land and 87 acres of woodland; The retarding po^^ 
will periodically interrupt agricultural and wildlife use on aa 
additional 16 acres of pasture land and 1 25 acres of 
woodland; Increased vehicular traffic will occur in the vicii 
ty of the floodwater retarding structures; One and one-hclf 
miles of stream channels will he inundated. 

Pub Oct. 71: lOp . NTIS No. PB-203 233-D: PC $3.00. 

SUPPORTED BY U.S. Dept of Agriculture 

6.0198, KANSAS ■ NORTH SECTOR UPPER WALNUT 
WATERSHF.D BUTLKR and CHASE COUNTIES 

UNKNOWN. U.S. Dept, of Agriculture. Soil Conservation Ser- 
vice, WasliingKiti, District nf Columbia 20250 

Abstract: The projects propose conservation land ireatmen 
over two watersheds, supplemented by 30 floodwatcr-ieiatd- 
ing structures. Hie combined project tircu for the North a.id 
South Sector Upper Walnut River Watershed plans condUs 
of about 282,000 acres and is lociitcd in Butler and ChAsc 
Counties. Kansas. Apprr^ximatcly 1 8 miles of interniiiieni 
stream channels will be inundated by the planned scdimcni 
pools Agricultural use and wildlife linbitai in ilic 1,115 acres 
to be occupied by the sediment pools will be lost. Agricul- 
tural and wildlife use nf the 3,349 acre.s in the dctcniior 
pools will he pcfiodicnily interrupted by flootiwaicrs. Agricul- 
tural and wildlife use in the 220 acres to be occupied by 
dams and spillways will be lost until vegetation is esinblished 
iiiimcdmtcly after construction. There will be projeci induced 
evaporation losses in the sediment pools which can reduce 
low Dows in stream reaches below the lesejvoiis if releases 
arc not made during periods of low flow as required by ife 
Kansas Division of Water Resources. 

Pub. Jul 71; I6p.. NTIS No. Pn-2O0 794-D; PC $3.00. 

SUPPORTED BY U.S. Dept, of Agriculture 

6.0199, NUTWOOD WATERSHED. ILLINOIS 

UNKNOWN, U.S. Dupl. of Agriculture, Soil Conservation Ser- 
vice, Dfsjricf of CTifioiihiri 20250 

Abstract: A watershed project to be carried out in Jersey anJ 
Greene Coumies, Illinois by three sponsoring local organba- 
lions with federal assistance will include land treatment mea- 
sures supplemented by three floodwater retarding slruciuKs. 
two water level control structures, and one pumping stalio.i. 
The lutrd treatment progruirr will reduce average armud 
upland erosion, promote more efficient land use, and reduce 
water runoff Combined land treatment nnd structural mea- 
stircs will reduce rediment and flood woter damages. Forty- 
eight hundred acres of bottomland will benefit from flood 
control, improved drainage, and more intensive land use. Ap- 
proximately 40 acres of lake fishery and aquatic habitat will 
replace 40 acres of pasture. Approximately 37 acres of 
woodland and pasture will be periodically inundated by flood 
<iclention pools. Construction of the dams and spillways vril 
temporarily disturb or destroy the vegetative cover on an ad- 
ditional 38 acres. 

Pub. May 72: 24p., NTIS No. EI.S-IL-72-5 155-D; PC $3,25. 

SUPPORTED BY U.S. Dept, of Agriculture 



major disaster i ypes 


6.0206. 


6.0200, HURRICANE CRI-HK WATERSHED STRUC- 
TURAL PROJECT MEASURE. KF.NTUCKY 

U.S. Dept, of Agriculture, Soil Conservation Ser- 
vice, Di.urk t o/ Cokinihui 202S0 

Abstract: 1‘he proposed project meusurcs consist of accelerat- 
ing the on going land treatment program, installing three 
floodwjtter retarding structures, and improving about four 
miles of channel in Hopkins County, Kentucky. The project 
will take 48 acres of agricultural and forestry land for sedi- 
ment pools and structure areas, disrupting or temporarily 
delaying the use on another |2f) acres in the flood pools and 
other affected areas, and increase the potential for problems 
associ.ntcd with population growth and ccottomic expansion 
Pub. Jan. 72: .lOp., NTIS No. Pn-2():i fill-E: PC $3 00 Ml- 
$0 95 

SUPPORTED BY U.S. Dept of AgiicuUvirc 

6.0201, CORNUDAS. NORTH AND CULP DRAWS 

WATERSHED, HUDSPETH COUNTY, TEXAS. AND 
OTERO COUN l Y, NEW MEXICO 

UNKNOiyN, U.S. Depi. of Agriculture, S(>il C'onscrvation Ser- 
vice, Dhirici of Coliinihio 202.50 

Abslract: The project consist.s of land trciitmcnt ami floodwatcr 
retarding structures in lliidspotli County. Texas, and Otero 
County, New Mexico, for the purpose of watershed protec- 
tion and flood prevention, Environinentnl effects arc 
generally hcncficial. Agricultural production will be 

eliminated or interruptetl on consitier.ible acreage. 

Pub. Nov. 72: 56p,. NTIS No. E.IS-NM.72-5708-I-: PC $5.00 
MF Sll.9.5. 

SUPPOR TED HY U.S. Deptof Agriculture 

6.0202, IKG CREEK WA TEILSHED. KANSAS 
UNKNOWN, U.S. Dept, of Agfieuliure, Soil Conserviiilon .Ser- 
vice, Wiis/iingio/i. Oiitrici of Coliiitihia 202.50 

Absirnct: The project located in Coffey, Lyon. Orcenwruul and 
Woodson Counties, proposes conservation land treatment 
over the watershed supplemented by nine floodwatcr-rctard- 
iiig slructiifcs. 1 lie project iiclioii will: reditcc floodwatcr and 
sediment damages on 8, .150 acres «'f flotid plain land; Reduce 
erosion; Provide MS siirf.ice acre.s of water for fishing, 
recre.ilion and fcctling and resting areas for migratory water- 
fowl at the sediment pools of planned floodwatcr- retarding 
structures; lUiminatc agrieiilltiral ami wihllifc use of .340 
acres in the sediment ptiols: limiuliile about 8 miles of inter- 
mittent stream channel 

Pub. Jun. 71: .32p.. NTIS No. Pn-200 HOH-E: PC $3.00 MF 
$0.95. 

SUPPORTED RY U.S Dept of Agriculture 

6.0203, MACADOO ROAD-ITI.I. DAM. KANSAS 
UNKNOWN. U.S Dept, of Agriculture. Soil Omscrvalion Ser- 
vice, Wosliinfitflii, Dimrid of Cohiiohid 202.‘'t) 

Abstract: The statement presents information for the MncAdoo 
Roail- Fill Dam. project located on Elm Creek, a tributary of 
the Medicine Lotige River. The project measure area consists 
of 39,617 acres and is locatcrl in Barber and Pratt Coiiniies. 
Kansas. The project will retard runoff, reduce soil erosion, 
scdinrcniaiion, give .35 farin.s flood protection benefits on 
1,290 acres, provide fishing, and reduce the .sediment of the 
stream. TTie adverse environmental effects would be the tem- 


6.0204, STARKWEATHER WATERSHED. NORTH 
DAKOTA 

UNKNOWN, U S Dept of Agriculture. Soil Conservation Ser- 
vice. Wnihiogton. District of Cohtmhiii 20250 
Abstract The project is located in Ramsey and Cavalier Coun- 
ties, North D.xkola and proposes conservation land treatment 
over the watershed, supplemented by 60.6 miles of chanrici 
improvement fttr flood prevention and agricultural water 
munagcinent Channel improvement will drain 345 acres of 
Types 3, 4. and 5 wetlands. One hundred and five acres of 
upland habitat vvj|] be destroyed by channel improvement 
CitoundwatcT recharge will be reduced. The man-made ap- 
pearance of the constructed channels will not he as in their 
natural undisturbed slate. Wildlife systems now existing in 
the area of the proposed channel construction will be altered. 
The poiemial exists for local Interests to extend the project 
measures to drain the equivalent of 4,000 acres of existing 
wetlands not preserved by easement or purchase 
Pub Aug 71: lOp . NTIS No. PB-202 150-F: PC S3 00 MF 
$095 

SUPPORTED BY U.S. Dept, of Agriculture 

6.0205, VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 

UNKNOWN. U.S Dept of Agriculture. Soil Conservation Ser- 
vice. Washington, District of Columhia 20250 
Abstract: The following st.^temcni present.s information on the 
Verde Lane TToud Prevention Project located South of the 
Town of Sidney in Cheyenne County, Nebraska. The 
watershed covers an area of 542 acres with 138 agres in 
urban development. 292 iicres of range land. The environ- 
mental intpacts i>f the proposed project are; Conservation 
land treatment to limit erosion and sediment production to 
less than five ton per acre per year. Reduce by 75 percent 
delivery of sediment to Lodge Pool (.’reek; Eliminate flood- 
water damages from a iOO-year storm; Reduce by 75 percent 
sediment transport to Verde Lane drain; Fenced in arcii will 
provide three acres of undisturbed nesting cover. The ad- 
verse environmental effects are: Agriculture production will 
be lost on four acres of embankment and spillway area; Tem- 
porary loss of wildlife habiiiii; Construction of ilie dam will 
disturb vegetative cover on approximately six acres. 

Pub. May 71: 22p , NTIS No. PB199 U2I-F: PC $3.00 MF 
$0.95. 

SUPPORT ED BY ILS. Dept, of Agriculture 

6.0206, WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT MEASURE. CHEROKEE HILLS RC AND D 
PROJECT. OKLATIOMA 

UNKNOWN, U.S Dept of Agriculture, Soil Conservation Ser- 
vice, Washiitgioti, District of Columbia 20250 
Abstract; The Whitewater Creek drainage basin comprising 
19.738 acre.s {30.84 sq. mi.) is located approximately eight 
miles northeast of Jay, Oklahoma, in Delaware County. The 
1,054 acres of floodplain land in the watershed are subject to 
frequent and severe flooding. Major floods covering more 
than half of the tloodplain can be expected about once every 
three years. The project consists of conservation land treat- 
ment practices and three floodwatcr retarding structures. 
Conservation land treatment will reduce soil loss on the 
uDiand bv approximately 10 percent. The completed project 



sccnctv l\o«c^cr. this v.iil J>e offscl sonicwhal by re-vegcw- 
lion of disturbed areas and by the addilion of a body of 
water to the landscape 

Pub May 7| l2p. N'TIS No PB-199 653-F: PC $3.01^ MP 
JO 95 

SUPPORTFD »Y U S Dept of AgricuUute 

6.0207, LAKF. HYDROLOGY 

L BAJ0RV\AS. L' S Dept of Commerce. Limnology Divi- 
sion. M'afhinyinn, Dninci of Columbia 

Description Data are being gathered and analyzed on water 
quantity factors, such as inflow, outflow, precipitation, and 
evaporation in order to obtain a heUet understanding of Ihcit 
interrelationships and their elTecis on the Great Lakes Data 
related to ice and snow formation, accumulation, composi- 
tion, and decay, time and areal di-stribulion. and structural 
and crystallographic features are also acquired over the 
Great Lakes These data arc analyzed and then correlated 
with physical, hydrologic, and mcleorologic conditions and 
fotecasling methods developed The water level and ice 
forecasts «ill enable the commercial navigation to utilize the 
full load capacity and to extend navigation into the winter. 
Water supply fiirecasts improve lake level regulation and pro- 
vide information to shore property owners on potential floml- 
mg and erosion 

Technical objective To develop or improve methods to 
forecast vkaiet supply, lake levels, and the formation, cxicnl 
and breakup of ice cover. 

Implementation: To accomplish its purpose, the task is broken 
down into the following Work Units for specific activities: 
Hydrologic Data Base, Lake Precipitation; Lake Evaporation. 
Ice Cover Disiribuiion, Ice Characteristics. Ice l-ofccasiing. 

Pari I of 7, 

SUPPOR 1 F.D BY U.S Dept of Commerce • N O.A A. 

6.020S. HYDROLOGIC STUDY OF SMAI.U RURAL 
WATFRSHED.S - INDIANA 
COOK, U.S. Dept of the Interior. Geological Survey, 
inn. Disirici of Columbia 20242 

The objective of this project is to develop an accurate method 
for estimating flood runoff of vaiiotis tecuirence inteivals on 
small rural watersheds, with drainage areus of less than 20 
square miles, in the state of Indunna 

Document provided to S.S I E by the H.R.I.S 

SUPPORTFD BY U S Dept, of Transpofiation • F.H A. 

6.0209, INVFS'ITGATION OF ERTS-A IMAGES FOR AP- 
PLICATION TO TUtMATlC MAPPING, MISSISSIPPI 
RIVER 

D T. EDSOS, U.S Dept, of the Interior. Geological Survey, 
Waihmgion, Disifici nf Columbia 20242 

Abstract: The author has identified the following significant 
results Theme extractions, enlarged to proper scale can 
prove a simple and convenient tool for evaluation of small 
scale map comenl, and as a guide to and for map revision. 
Open water extractions provide a graphic, easy to read, 
historical documentation of the recent Mississippi River flood 
at successive limes during the flood period. Open water ex- 
tractions. used in conjunction with swamp-wetland extrac- 
tions, can be used to document and monitor temporal 
changes in wetland water levels. 

Pub Jul. 7 3; 5p.. NTIS No. E73-ltt952; PC $3.00 MF $1 .45. 

SUPPORTED BY U S. Natl. Aero. & Space Adm. 


j. v/.o. - 

Washinglon. Div/nd of (.olmahia 2U242 

Crest stage indicators have hecii iiisliilleJ <i 
streams in Connecticut Hie drainage area < 
ranges from 120 srj mi to 10.4 sij mi ami 
chosen to give wide coverage to the .slate an 
correlation of resiillt’ with those from record 
primary gaging stations <if the USGS I lio il.i 
crest occurred is dclcimincvl ttoin a study of 
and from the reconi of aiijaccnt primary sta 
discharge is coin(iiiicil fiom the chanictcii-sti 
way opening at the gage site and /or from «.lisi 
mcnis made by USGS at lime.s of flood T he 
peeled to lead to a more .iceiii.ile method of 
flows of streams having drainage areas of troi 
HI sq mi Since the start of this tuogram in 
floods at each of the long-term stuiions in <' 
seldom cxeeeded the long- term mean aniiiii 
of an extended period of ilroiight in Ihi.s area 
mules of long-tenn mean animal tlooils havi 
the crest .stage sites unilcT this program base; 
long-term mean anminl tlnnds to shoil- ten 
floods nt ihc long-term sl.itions These ten 
cannot be confirmed, however, until addition 
the short-term mean aniuinl floods more nea 
long-term mean annual floods at the hm; 
USGS is now rc-.maly/ing tlaln in an attempt 
term (K yrsl to long term llovids. 

Document jirovidcd to S.S. I li. hy the H R. I S. 

SUPPORTED flV U S. Depi of Inletim - Geo 

6.0211, HYDROLOGY OF OUT .ST ANDINCJ 

I..J. KE\’NI:L)}\ U.S. Dept, of ilie Inlerior, <le 

IPm/mig/rui, DlMriii of Coluinhui 2(1242 (2R2. 

Research projects are heiiig comhicied in 4 sCi 
lect ami compile dala on mnjor ami imiisiuil 
Analyze data ftom ontsUituiitig flooils and 
findings of other resenreh projects. 

Document provided to SSIL: hy Highway Resea 
Service. 

SUPPORTED HY U S. Dejn. of Inlerior Ceo 

6.0212, INVFSTTGAI ION ()l SCOUR AT 
ALASKA 

LS LF.VF.EN, US Dept, of llie Interior, (Jei 
Washinginu, Disirici of Cdliiiuluii 20242 f2R2; 

Scour at bridges in Alaska is being studied at 
Ihc field. Initially only reaehe.s where a hridgi 
lively straight section of the stream eliaiine: 
died. The stream channel is suiveyetJ 
downstream of the bridge. (Toss sections .i 
profiles of llie Mreani hed are taken with an e 
key discharges- Hydraulic and ininspoit vnri 
elude sediment si/c analysis, eiirrenl meter-: 
stage-discharge and dcpth-tlischargc leliilioii 
ments of suspended loatl. si/e analysis of s 
velocity distribution at various slages, measiii 
depth, and determination of the discluirge-frei 
It is believed tlial aiuilysi.s of the rial.i will Imi 
preriieting scour at bridges 

Document provided to S.S l.fL by the H.R.I .S. 

SUPPORTED IIY U.S [3ept. of T ransporlalio: 

6.0213, FLOOD I RHOUHNCY Ol- AI.AHAN 
ALABAMA 


MAJOR DISASTER TYPOS 


6.0219 


U S. Geological Survey Circular .142, floods in Alabama, Mag- 
nitude and Frequency, has been updated anti refined on the 
basis of 12 additional years of stream fiow record Flood 
freqacitcy relations are being dcvelopetl for small wAtersheds 
in Alabama on the basis of rainfall-runoff relations, long term 
weather records and physiographic factors. 

Document provided to .S S I t hy the H.R I S 

SUPPORTED IW U S Dept. t>f Transpttriation • F.H A. 

6.0214, FLOOD I RROUHNCY SYNTHESIS FOR SMALL 
STRFAMS • ALABAMA 

t.O M/iVC. U S. Dept nf the Interior, Geological Survey. 
\yasiiinglon, DisirU i tif Coluiulm 20242 

This project is aimed at providing a method for estimating the 
magnitude of floods in watersheds of I to IS square miles in 
Alahantii. For several small v/iUershcds. the furvctioowl rela- 
tion between storm rainfall chnracicrisiics and peak flow on 
(he basis of available records of rainfrtll and stream How will 
be defined for each watershed A long- term nood-frequency 
curve will he synthesized for each gaged watershed. These 
results will be extrapolated to ungnged watersheds hy correla- 
tion with topographic and climatic variables. 

Document provulctl to S.S.I F.. by the M ILLS- 

SUPPOU'VED BY Alabama Slide Government • Montgomery 

6.0215, FLOOO-l'RF.OUENCY AND BASIN PARAMETER 
REl.ATIONSHIPS IN SMALL DRAINAGE AREAS 

UC. U S. Ocpl of the Interior, Cieological Survey, 

Waihiniilon, Dhlrict of Colrinihiii 20242 

Purpose: To dclcrminc the factors and physical tclationships 
Ihnl coiiirol the frequency aiul magnitude of Hoods on small 
dtainage basins (generally less than 15 squate miles and 
many less than 2 s(|iiflru miles), iind develop reliable methods 
for estimating peak discharges. 

.Mciliods; Depending on the climatic and other features of the 
patlictilar region, various methods and combination of fac- 
tors arc analyzed and tested for reliability, based on pa.si and 
current rccord.s of flood flow, or synthesized floods These 
factors include hasin shape, slope, geology, vegetative cover, 
land use, antecedent precipitution, runoff volumes. >>e;\k 
discharge, and rainfidl inleiisiiy and diiratioo- 

Gcugrapliical scope: Work is being conducted in 35 stalc.s and 
Puerto Rico us pan of liic program of water resmifccs in- 
vestigations conducted by the Gcologicnl Survey in coopera- 
tion with the Slates. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0216, WATER RESOURCES INVESTIGATIONS 

I'.li. SAUER. U.S. Dept, of the Interior, Geological Survey. 
Washington. District if Cohtmhia 20242 {2R23227353) 

Analytical lechnitnic.s. along with computerized cirpribtliiies. 
and the availability of 1 3 subsequent years of faclual flood 
experience (1056-1971) make it appropriate to undertake a 
more detailed study of the parameter pertinent to prediction 
of flood magnilmic. The study will utilize imniiai peak data 
published thtongh 1971. Daln for contiguous rwcas in ad- 
jacent stales will he included us appropriate. 'I'he compulcr- 
data bank on annual flood peak discharges will be completed 
through the 1971 water yesir. I lie frciieimcy relation of an- 

n.v,..l ....nbo I, c.it» uiill lv,> omnmiilxi on th^ 


be related independently to various hasin and hydrologic 
parameters using multiple- regression techniques Because of 
the short length of records for areas of less than 50 square 
miles, only the 2-. and lO ycar flood will be included in the 
multiple regression studies However, techniques for estimat- 
ing the 25- and 50-year Hoods will be provided Results of 
the analyses will be studied In relation to geographic bias or 
other factors that might reasonably be expected to have some 
distinguishing influence on flood-peak runoff characteristics. 
Regions having similar flood- frequency characteristics will 
be delineated if necessary to minimize the standard .statistical 
cirots 

l5ocumenl provided to S.S.I. E. by the H.R.I.S. 

SUPPORTED BY U S. Dept, of Transportation - K.H.A 

6.0217, INVESTIGATION ON ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

It'- THOMAS, U S Dept of the Interior, Geological Survey, 
Washington , District if Calutiibia 20242 (2R23227.754) 

The magnitude and frequency of flood peaks in one to fifty 
S(|uare mile watershed.s were investigated. 100 crest-statc and 
recorder guuge.s were installed and library research was con- 
ducted. Flood dischiirgc.s will be computed by hydraulic prin- 
ciples and flood characteristics will he studied. 

Document provided to S.S.) K. hy the H.R.I.S. 

SUPPORTED BY U S. Dept, of Transportation - F.H.A. 

6.0218, IMPROVEMENT )N FLOOD-FREOUF.NCY ANAL- 
YSIS 

UNKNOWN, U S Dept of the Interior, Geological Survey. 

Disini t of Colimhifi 20242 

l-UM)d mapping is used in nationwide programs of flood-zoning 
regulation and flood insurance. The work i.s done by several 
federal agencies and. in adjacent area.s, .significant incon- 
sistencies in the 1(H)- year flood boundary, for example, 
occur despite general adherence to recommended guidelines 
for flood frequency-anidysis. This is because iilternute trent- 
ment is possible at several stages of the analysis. Stales and 
municipaiilies that administer the programs arc concerned 
with the inconsisicncics and have called attention to them in 
officiHl quarters 

The objective is to resolve some of the major causes for dif- 
ferences ill flood-frequency results. .Specifically, the studies 
will attempt I) To develop rules for elimination of outlying 
observations, high or low, that are not representative nf the 
period of record. 2) To determine the best treatment of skew 
at ii station, and 3) To determine the validity and proper use 
of the 'expected probability' adjustment. 

The outlier problem will be studied by computer simulation. A 
national map of skew values wil] be prepared; alternative 
methods of using skew values (mapped or sample) will be 
tested for actual or simulated data, for both station curves 
and regional curves. The ‘expected probability' adjustment 
will be tested against the results of multiple regression results 
now available 

SUPPOR TED BY U.S. Dept, of Interior - Geological Survey 

6 . 0219 , INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS IN 


6 - 0220 . 


MAJOR DISAST 


.my smaft u'aicrshed in South Dakota The method derived 
«vill be u&eU for design of highway culverts and small bridges 
C Schueich. J. Polymer Sci, Part C. No. 36, P 231. 1971. 
‘Status of Ammonia Treatment of Wi>od and Wood 
Products', C Sciiuerch, SUNY College of Environmental 
Science and Forestry Publication prepared for the 7th Cellu- 
lose Conference. 1971. ‘Radial-Tangential Shrinkage of Am- 
monia-Treated Loblolly Pine Wood*. R. A Parham and C. H 
De Zeeuw, Wood Science, 4:3;I29, 1972- 

Oocument provided to S.S.I.R- by the H.R 1.S 

SUPPORTED BY U S- Dept of Transportation - F.H A. 

6.0220. DEVELOPMENT OF HYDROLOGIC DATA NET- 
WORKS IN URBAN AREAS 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey. 
IPd.r/n>i^/o<j. District uf Cotiouhia 20242 

Urban runoff must he managed for flood prevention and pollu- 
tion abatement. Hydrologic d.'tt.t on rainfnll-runoff-wiitcf 
quality relationships arc urgently needed to assess manugc- 
ment allern.itives. 

Development of a roal-iimo urban data network to collect r.iin- 
fdll- runoff water quality data in urban cnvironnicnis. 

Flow-measuring devices and associated insirumeniation will be 
developed .md adapted into an integrated real-time data net- 
work for collecting tuinfaH-runoff -water quality data in the 
San Francisco area. 

A flow-measuring device has been designed and tested for mea- 
suring flow in pipes under open-channel .and pressuri/ed 
finw. 

Continued collection of hydrologic data, possible expansion of 
data-collceiion nctvvurk 

SUPPORTED BY U.S. Dept of Interior • Ocologicul Survey 

6.0221, PROGRAM DESIGN-1971 - SAN FRANCISCO 
DAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

UNKNOWN, U.S Dept, of the Interior, Ck-otogical Survey. 
WtishinfUiUi, District of Colunibia 20242 

Abstract; A comprehensive guide to a .study of ihc 9-counly 
San Francisco Bay Region describes » 4 year resenreh- 
deinonstnition study conducted jointly by the Gcologicnl Sur- 
vey and the Department of Housing and Urban Development, 
designed to improve iirlian dcvelopniciit decisions uml laiul- 
use planning through application of innovative earth science 
concepts Urban-related cnvironmcnliil studies include: active 
faults and earthquake hazards, landslides iind slope instabili- 
ty, physic.il and chemical properties of Son Francisco Bay 
and its circulation patterns, water-quality ami polluiiun, areas 
subject to flooding, water stipply and waste-disposal sy.stems, 
and available mineral and water resources. Planning program 
elements described include statv-of-tbe-ari review and analy- 
sis. a feusibiliiy .slurly of incorporating carth-science dam into 
urban planning informaiioii systems, and application and 
demonstration studies 

Pub. Oct. 71: I2lp., NTTS No. PB-206 826: PC J3.00 ME 
S0.95. 


developed for prctlicting the magnitude and fre 
floods from any small watershed in South Car 
method will be used in highway culvert and sn 
design 

Pocumeiil provided to S.S I-K. by the H.R.l.S. 

SUPPORTED BY U S Dept of Transportation • F. 

6.0223, STANDARDS FOR Pl.ANNlNG WAT 
LAND RESOURCES 

UNKNOWN, U S Water Resources Council, Washii 
tricl of Coliinihia 20037 

Abstract: The document i.s a report on .standards 
uniformity and consistency by comparing, meas 
Judging benefits, costs, and alternatives. 

Pub Jill 70: 296p.. NTIS No PU-2U9 176 PC 
$0.95. 

SUPPORTED BY U.S. Water Resources Council 
D.C. 

6.0224. A UNIFORM inCMNlOUF. FOR DETF. 
FLOOD FLOW FREQUENCIES 

UNKNOWN, U.S. Water Resources Council. ir«i/i» 
trici of Co/iinihiii 20037 

Abstract: With the growing need for improved fl 
management, desirability of a basic, uniform i 
establishing flood frc(|uencies for general use throt 
Nation is manifest. A consistent tipproiich to esti 
the nvoruge iinnunl value of Hood losses-ti tnajor 
component in determination of the best nicnsun 
combination of measures, in flood plain mnnagem 
pendent upon equable analysis of flood frequcncie 
determined by Federal. State, local government 
engineers. With this need in mind, the imifortu tccl 
determining flooil flow frequencies is set forth in 
Ictin. 

Pub. Dec. 67: 17p.. NTIS No. Pn-2()9 1 16: PC $.3.00 

SUPPORTED RY U.S. Water Resources Council 
D.C 

6.1)225. FLOOD HAZARD EVALUATION GUI 
FOR FEDERAL EXECUTTVI: AGENCIES 
UNKNOWN, U S Water Resources Comicil, 
tricl ofColimihio 20037 

Abstract: In order to provide cqualilc treatment of flu 
problems among Federal agencies, several Fedcta 
c.stablishcd a work group to develop iiniforni guid 
criteria for implementation of the executive order 

Pub. May 72: 26p., NTIS No. PlJ-210 850: PC : 
$0 95 

SUPPORTF.D DY U.S. Water Resources Council 
DC. 

6.0226, REGULATION OI- FLOOD HAZARD A1 
REDUCE FLOOD LOSSI-iS - VOI.UME 1. PARTS 
UNKNOWN, U.S. Water Resources Council, Washiii 
trict of Coliuiihia 20037 


MA;Ok DISASTKR TYPES 


6.0233, 


Uf^'KNOlVN, U S. Waier Resources Council. H'n^hington. Dis- 
rrici of Columbia 20037 

Abstracl: The rcporl discusses the steps made toward develop- 
ment of u. comprehensive water and related land resources 
maiiagcmeiU program for the region: regional courses of ac- 
tion toward effective management of Hood plains, toward 
slate leadership in coastal ^one planning and m.inageincnt. 
and toward ways of makijtg decisions about sitiitg of electric 
power plants- 

Puh. Jun. 71: 57p . NTIS No, PU-ZOO ICO; PC S3 00 MF SO.95. 

SUPPORTF.D BY U.S Water Resources Council - Wash.. 
DC. 

6.0228. OHIO RIVFR BASIN SURVEY. MAIN Rl:I»ORT & 
DEVELOPMENT PROCiRAM, COMMUNICATION FRO.M 
CHAIRMAN. U. S. WATER RESOURCES COUNCIL (AU- 
DREV) 

UNKNOWN, U S. Witter Resources Council, Wmhingion, Dt\- 
irici of Coliiinbitt 200.17 

Abstract; The report describes a comprehensive program for 
water niul related land use in the Ohio River B.-tsin. 

Pulj, Jul. 71: 627p . N11S No, Pn-209 712; PC 59.00 MF 
$0 95. 

SUPPORTED BY U.S. Water Rosourcc.s Council • Wash.. 
DC. 

6.0229. FLOOD HAZARD EVALUATION GUIDELINES 
FOR FEDERAL EXECUTIVE AGENCIES 

UNKNOWN, U.S. Water Resources Council. Wmhingion. Dis- 
trict of Coliinibia 200.17 

The gtiidcliitcs presented in this document have the primary 
purpose of assisting l-'cdural cxceuiive agencies towards at- 
tniiiing equuhility in developing their own guidelines for the 
irenlniunt of flood lia/ard problems when iinpleincniing Ex- 
ecutive Orrlcf 1 1296, 

The guidelines also provide agencies witlt basic policies and 
technical standards recommended htr luloption when comply- 
ing with Section 6 of the lixecutivc Order, which Males that 
each executive agency shall ‘ .. dcvch)p such procedures, 
regulations, and information as arc provided for in. or may 
be neccssiiry to carry out, tlie provi.sions of Section I, 2 and 
3 of this order'. 

Pub. May 72: 22p., No ct»py Info available. 

Abstract provitlcii by FDAA. 

SUPPORTED BY No Formal Support Rcportcrl 

6.0230. OEOHYDROLOOIC CONDITIONS AND FLOOD 
POTENTIAI.S IN THE SINK AREAS OF SOUTH 
WES n:RN SEMINOLE COUNTY, FLORIDA 

W. ANDERSON, U.S. Dept, of tlte Interior, Geological Survey. 
Ocala, Fhirieto 32670 

Water levels in the closed sinks in southwestern .Seminole 
County, Florida, were much higlter in I960 than any ob- 
served prior to or since that lime. Intensive development of 
the area has resulted in pressure to utilize some hinds that lie 
below the high levels of I960. In order to evaluate risks of 
flood damage to the development, the frctjucncy of occur- 
rence of the 1960 floods and of lesser floods needs to lie 
cstahlished. Further, it is desirable to know the relations 


Stage records of water bodies in the sinks and of a lake resting 
on highly impervious materials will be collected These 
records will be equated with rainfall and evaporation records 
to evaluate inflUration cates in the sinks Rainfall records for 
the area will be analyzed to determine the frequency of the 
1959-60 rainfall total. Water levels in wells will be measured. 

Stage record for 4 sinks, I water-table lake and one artesian 
well were obtained to mean sea level datum Peak stages for 
the I960 flood vvere determined for some sinks. Rainfall 
record.s were analyzed to determine the frequency of the 2- 
year rainfall total for the period October 1958 to September 
I960. RelsitKc net seepage rates from lakes and sinks in the 
area were dcicrmineii. 

SUPPORTED BY U S. Dept, of Interior • Geological Survey 

6.0231, SARASOTA • ZONING AND SUBDIVISION CON- 
TROLS • REVIEW. ANALYSIS, AND RECOMMENDA- 
TIONS CONCERNING CURRENT REGULATIONS 

V. R BARTLEY, I'ampn Bay Regional Plan Coun., Si. Peter- 
Flotulu 

Abstract; Contents; Sarasota’s authority to zone; The existing 
Sarasota zoning code (The legislative context, the judicial 
context, the executive); District regulations; Special 
problem-s-ircatment of non- conformitie.s; The current 
Sarasota zoning code; The current Sarasota subdivision regu- 
lations. 

Pub. Jan. 70: t85p.. NTIS No. PH-iyS 647: PC S3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept of Housing & Urban Develop- 
ment 

6.0232. ZONING REGULATIONS OF THE CITY OF 
SARASOTA. FLORIDA 

UNKNOWN. Tampa Buy Regional Plan. Conn.. 57. Petersburg, 
I'hridn 

Abstract: Ihe report is the new County of Sarnsot.n, Florida 
Zoning Ortliniincc. The now regulations include modern zon- 
ing techniques such as performance standards, Planned Unit 
l3«velopmem. Plucvtveil hidusUuU Disiclcts, and sile plan ap- 
proval requirements Provisions which are aimed at conserva- 
tion and environmental protection arc also inserted, such as 
landscaping and buffering, flood plain zoning, and tree pro- 
icciioo requirements 

Pub May 72: I64p.. NTIS No. PB-211 746; PC $10.25 MF 
$0.95. 

SUPPORTED BY Florida Slate Government - Tallahassee 

6.9233, MAGNITUDE AND FREQUENCY OF FLOODS 
ON SMALL DRAINAGE AREAS IN FLORIDA 

IP.C HRIDOES, U.S. Dept, of the Interior, Geological Survey. 
Talkihossee, b'lorida 32304 

Previous studies have defined the flood characteristics of 
streams having drainage areas larger than 20 square miles, 
but similar data are lacking for small drainage areas in 
Florida. A significant pan of the annual flood losses occurs 
on small streams. Small-stream culvert crossings represent 
approximately one half of the highway funds spent annually 
on drainage structures. Adequate information on flood 
characteristics of small streams will minimize flood costs 
thriiiioh (’ronrimic de.>iion of rlrainacc structures and storace 


6 0234 , 


MAJOR OISA 


of informaUon needed to design drainage and flood-control 6.0235, FLOOD PLAIN STUDY AND MOl 
structures, to establish realistic zoning ordinances, and to set PLAIN ORDINANCE 

equitable insurance rates. t/A/A'/VOUW. Palm Beach Co. Area Plan, lid 

At 30 to 40 small basirt sites, define the relationship hettveen Beach, Florida 3.34U4 

peak flow and storm rainfall from concurrent records of Altstruct The report deals with the flooding pn 

streamflow and rainfall collected over a period of 10 years Eastern Coastal Areas of Palm Beach Cttun 

(S.'S to .30 significant events). Using long-term rainfall records methods by which the more serious effects of I 

and the peak flo'v-rairtfall rehuionship, synthesize a long-term could be nnnimizetl or avoided. Sections of i 

flooil-freqiicncy curve for each gaged site. Derive by use of concerned with the patterns of development ii 

muUiplc-regiesMon methods regional flood- frequency curves County, a review of past flooding situations i 

that can he applied at an ungaged site. areas and the determining of flood criteria as 

Thiily-thTce gaging stations ate currently in opecarion in the tlic Corps of Engineers, U S Army. Also 
statewide propo.scd Elootl Hazard Ordinance criteria, a 

Tabulate long-tctm daily cvapor.iuon data for Florida NWS Hazard District, Flood Proofing criteria, Siilidi 

Stations: Select outstanding slotm-tainfall events and tabulate mcthotls of conlrolliiig coastal flooding 

5-minute unit rainfall for Jacksonville and Tampa Run trial Pub. Mar. 72: 56p , NTIS No. Pn-213 521/9: I 
calibration for two small-basin sla)ion.s in Norihwcsi Floriila. 50.95 

SUPPORTED BY U.S. Dept of Interior - Geological Survey SUPPORERD BY Palm llcacli County Covcrnni 


6.02.34, HYDROORAPH MODEL STUDIES OI I IIE HILL- 
SBOROUGH. ALAFIA, AND ANCLOTE. RIVER BASINS, 
FLORIDA 

J F TURNF.R. U.S. Oept. of the Interior. Geological Survey, 
Tninpa, Florida 

ModctMC flooding ir iU« lower MilKborough River would cause 
considerable property darrtage to urban developments that 
nre appearing on the immediate flood plain Flood control 
structures have been proposed, and analytical nictliods. re- 
lated to the opcr.ition of these structures, as well as flow 
simiilotitin. arc needed in ascertaining desired water levels in 
the lower Hillsborough. Flooding, associated with large re- 
gional .storms, pariiciilnrly hiurkancs. could cause immense 
property damage nod loss of life if advance flood warning is 
not provided to rcsUlctxts of critical low-tying areas in the 
iilnfia nnd nitclute river basins. 

(a) To develop a mathctnatical (computer) model of the Hill- 
sborough River that simulates the entire sircanitlow hydro- 
graph. I'he model would tillow maintenance of desired water 
levels in lower rcnchc.s of the Hillsborough River. Provisions 
would be included for operation of n proposed system of 
flood control structures (h) To develop niatheniaiical (com- 
puter) models that siniulate flood hydrograplis at selected 
points on the Alafia and Anciote Rivets. 

For the Htllsburoiigh River, flooil vnhiinu will be simulated in 
sub- basins by methods based on rninfall-runuff theory, accv»- 
mulatcd at the main stream, and loiiicd downstrctim through 
the flood control structures by use of energy and continuity 
equations governing flow- in open channels. Uusc-flow com- 
ponent i>f the hydrograph will be approximaled by empirical 
equations describing ground water dischiirgc. Flow routing 
will be consirnined by and dependent on desired water levels 
in lower regions of the biisin. Flood hydrograph mndcl-s based 
on rainfall-runoff theory, will also be developed for the 
Alafia and Anciote Rivers 

Progress during the year includes; (I) completion of rcptjrl 
covering development of flood profiles of lower HHlslrorowgh 
River; (2) realignment of strcamflttw, rainftifl. nnd ground 
water monitoring network and insialfntion of lelemciry equip- 
ment at key streamflow station; (3) completed niinfall nnd 
evapolranspiration subroutirtes for basin model and deter- 
minatirm nf basin, re.sr^rvnlr. and channel rniitinc n.-irnmeters: 


6.0236, FLOOD PLAIN STUDY AND MOl 
PLAIN ORDINANCE. MARCH, 1972 
UNKNOWN. Paint Bciicli Co. Area I’ltm. Mti 
Beach, Florida 334Q4 

Analysis of past flooding conditions in Paliti B 
projection of future floods tmd cccommcudttli 
flood prevention meiisiires. 

litis report deals with the flooding ptoblctn.s o 
C'oastal Arens of Ihilm Beach C'ounly and offei 
whicli the more serious effects of heavy floor 
ininiinizcil or avoidcil. 

Sections II and III of the report tire concerned wit 
of ticvciopment in Palm Beach Cniinly, n ri 
flooding siiuaiiuns in the Eastern areas tmd t)i 
of flood criteria ns established by Corp.s of V. 
Army. Ihisi flooding studies ctmdncicd by vta 
ate cxiimined and early community particif 
Federal i’lood Insunitiee Program is extimined. 

Section IV is basically an overview of the E'eiU 
surance Program tis pre.scntcd in revised foroi ii 

Section V analy/.es the existing E'looil Hn/an 
dinances and Regulations iircsenlly in force 
Beach County area. 

Section VI presents proi)osejl regulatory coiitrc 
Flood damage in the urhaiii/cd areas of Palm I 
litcludcd arc proposed Mood Hazard Ordinari 
model E'looU Hazard District. Elnod Proofing 
division criteria and methods of controlling (’on 

Section VII summarizes the data presented in the 

Pah. Mar 72: NTIS or Area Plan. Bil. of Palm B 
Datura St , P.O. Box 1548, W. Palm Beach. FI., 

SUPPORTED BY U.S. Dept, of Housing & Ui 
menl 

6.0237, IMPLICA1IONS OF ZONING AS 
WA l ER MANAGEMENT MEASURE • GEOR 

C.F. FLOYD, Univ. of Georgia, School of Bus 
zlf/icn.c, («t'org(Vi 30601 

While restrictive zoning hjis frequently been ad' 
urban water management measure parlicuhirly 


MAJOR DISASTER TYPES 


6.0242, 


i/c 0 Innd-iisc simutution mndel being developed by the 
University of Georgia for the Georgia Deparintent of Trans- 
portation to simulate land use pattern futures for various 
restrictive zoning policies The alternative simulated future 
will then be compared to determine (1) the success of the 
zoning in achieving ii.s desired goals, (2) the effect of the 
zoning on the total economy of the community, (3) the ef- 
fect of the zoning on the distribution of economic welfare 
among the various regions of the stiite, an<) (4) the effccis of 
the zoning on the environment. The study is to be coor- 
dinated with studies at other cooperating universities as part 
of a package evaluating social goals with respect to preserv- 
ing open space and natural areas. The role of this study is to 
provide insights into the consequences of the open space 
preservation policies suggested ns appropriate by the com- 
panion studies. 

SUPPORTED HY U S. Dept of Interior • O W.R.T 

6.0238, SYN'ini-SlZING A PROCEDURE 1-OR I-ORMU- 
I.ATING IJRHAN FLOOD CONTROl. PROGRAMS 

l.l) James, Georgia Inst, of Icchnology, Environmental 
Resources Center, AOtituo. Ceaifiui 30332 

npoU diirmiges can be rethiced by structural tncasiircj. dcsignctl 
to contain runoff, nonstructural measures designed to reduce 
human acliviiy in hazard areas, and land treatment measures 
designed to reduce runoff, i-omiulation of a combination of 
mcasiiircs appropriate for a given situation should considcr; 
I) economics. 2) the hydrologic consequcnce.s of Iniul use 
patterns, .3) the perceptions and desires «»f the affected 
public. 4) the interactions of the well lieing of urban Mtcicty 
with luiliiral areas, and .3) the ecological vnlucs of the Hood 
plain. 

The principal invcsiigiitor's previous exploration of the firsi 
four factors lias pcodiiced a computer program for determin- 
ing a least cost solution and mcthorlologics ami fimlings re- 
lated to dealing with hydrologic factors, soctul forces lending 
(0 Unoii plain settlement, and effects of access to open limd 
on urban well-being and local govenunent. This research aidn 
(I group of ecologists. 

I he research proccdnic is to I) consolidate the five 
methodologies into a form for easy cxpliiniilion lo mul appli- 
cation hy planners, 2) select four flood ha/ard case studies 
for applying the inclhodologies, .3) present the package lo a 
graduate class containing cxiierienccd planners lo .study the 
workability and the results of the technirjue, and 4) integrate 
the total information obtained into a comprehensive floorl 
plnnnlng package for general use. 

SUPPORTED IlY U.S. Dept, of Interior - O. Wtr. Res. Rch. 

6.0239, THE FLOOD PLAIN AS A RESIDENTIAL CHO- 
ICE • RESIDENT A T I ITUDES AND PERCEPTIONS AND 
THEIR IMPLICATIONS lO FLOOD PLAIN MANAGE- 
MENT POl.lCY 

l.-f). JAMF.S, Georgia Inst of 'Icchnology, Environmental 
Resources Center. AtUmtti. Georgia 30332 

Ahsiracl: Various levels of decision making affecting settlement 
in flood plains arc analyzed from the viewpoints of in- 
dividuals seeking a residential location, individiiais engaged 
ill land development and construction activity, and in- 
dividuals charged with forming and government. A concep- 


Pub. Oct 71: 309p., NTIS No. PB-206 424: PC $6.00 MF 
$0.95. 

SUPPORTEI3 RY U.S Dept of Interior - O.W.U.T. 

6.0240, I HE PEACHTREE CREEK WATERSHED AS A 
CASE HISTORY IN URBAN FLOOD PLAIN DEVELOP- 
MENT 

L.D JAMES. Georgia Inst, of Technology, Environmental 
Resources Center. Atlanta, Georgia 30332 

Ab.str<ict: Historical development in the Peachtree Creek flood 
plain and watershed, metropolitan Atlanta, Georgia, and the 
reactions of planning officials, changes in water quality and 
land values arc analyzed to ascertain the implication.s of 
historical experience for improved flood plain management 
policy. The report presents the historical sequences and 
causes and the role of governing officials in influencing 
development in the watershed from the time of earliest settle- 
ment. stressing flood |>luin development; analysis of the rela- 
tive values of undeveloped lots on and off the flood plain and 
discusses the extent to which observed differences are caused 
by expected flood damages as opposeti to difTcrences in other 
rcsideniinl choice factors; changes in stream water quality as- 
Mtcintcd with iirbanizntion and assessment of the magnitude 
of the problem created hy storm water washing of urban 
areas, even if no sanitary sewer effluent is discharged directly 
into the stream. 

Pub. Oct 71; 93p-. NTIS No PB-2()6 427: PC $.3.un MF $0.95. 

SUPPOR TCD BY U.S. Dept, of Interior • O.W.R.T, 

6.0241, TRAVEL TIME OF GEORGIA STREAMS 

A.M LUMfi, Ccorgin Inst, of I'echnology, Eavironmental 
Resources Center. Atlanta, Cleorgla .30332 

Ab.stract; Esiiniaie.s t»f the time of travel of flow in naliiral 
streams tire important to the hydrogtaph routine necessary 
for die planning and operation of fluud control systems and 
to the routing of pollution movement needed for water 
niRiuigcmoni programs. .Such estimates are particularly im- 
jmrtunl wticn reacting lo accidental spills that can con- 
taminate downstream water supplies. This study develops, 
ihrougli multiple regression analysis of data on Georgia 
streams, prediction equations more accurate than current of- 
fice approximations atui less costly than tracer or other field 
studies, f-'rom the limited data available, it appears the cijua- 
lion for average velocity tends to undcresiiniiite travel times 
at high flows and over-estimate travel limes at low Hows. 
Only data for the north central and northwestern portions of 
Georgia were available for comparison. 

Pub. Sep. 73: %p., NTIS No. PB-224 H48/2: PC $6.50 MF 

$1.45. 

SUPPORTED UY U.S. Dept of Interior • O.W.R.T. 

6.0242, THE EFF'ECrS OF LAND USE CHANGE ON THE 
HYDROI.OGY OF AN URBAN WATERSHED 

J.R. WALLACE, Georgia Inst, of Technology, Environmental 
Resources Center, Alianln, Georgia 30332 

Alisiroct: Historical changes in the pattern of land use and the 
effect of these changes on floods along Peachtree and Nancy 
Creeks, streams flowing through metropolitan Atlanta. Geor- 
gia. arc nnniyzcd and discussed. Land-use patterns in the 
watershed were determined at several points in time. Rainfall 


6.0243. 
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anil significanlly increased ihe peak runoff from summer 
.storms. 

Pub Oct. 71: 7'>p.. NTIS No. PB-206 426: PC $3.00 MF $0.95. 
SUPPORTED BY U S. Dept, of Interior - O.W.R.T. 

6.0243. A PROGRAM FOR METROPOLITAN WATER 
MANAGEMENT 

G E. WILLEKE, Georgia Inst, of Technology, Environmental 
Resources Center. Atlanta, Georgia 30332 


properties of culvert nnd channel of proposeti sites. Appxcui. 
mate drainage areas, cliannei slopes, and types of land use 
have been determined to assure an adequate range of these 
parameters when selecting gage sites. (Text Abrctlgctl) 
SUPPORTED BY U.S. Dept, of Interior - Geological .Siirscy 

6.0245, WATER RESOURCES OF MIDDLE GEORGIA 
UNKNOWN, Middle Georgia Aren Plan, Com,, Macon, 
gia 


Abstract: Study objectives were to describe metropolitan water 
management; determine strengths and weaknesses of institu- 
tional arrangements; evaluate means of financing water pro- 
grams; and suggest ways management could be improved. 
Field studies were done in Macon, Georgia. Lansing, 
Michigan, Charleston, Columbia, and Greenville, South 
Carolina. Emphasis was placed on differences among areas in 
terms of physical, economic, and political context. Depth in- 
ters iewing was employed for 190 public officials, citizen 
groups, and general informants. Water management included 
water supply, wastewater management, storm drainage, flood 
hazard reduction, and recreation. Water management is 
treated as a social process. Roles of participants, nature of 
decisions and nondecisions, actions and inactions, functional 
priorities, intergovernmental relations, management style, and 
public participation are discussed, 

SUPPORTED BY U.S. Dept, of Interior - O.W.R.T. 


6.0244, ATLANTA METROPOLITAN AREA URBAN 
FLOOD RUNOFF CHARACTERISTICS • GEORGIA 

H.G. GOLDEN, U.S. Dept, of the Interior, Geological Survey. 
Atlanta, Georgia 30309 ^ 

Urbanization produces vast changes in the Rood runoff charac- 
lenstics of streams; therefore, natural (rural) basin Hood- 
frequency relations are not applicable to urban streams. Few 
observations currently are available for 
streams in metropolitan areas. Flood-frequency data are 
needed in the design of drainage structures and in the regula- 
uon of developments in Ihe flood plain. Water quality and 
«dirnent data for urban streams are needed for the desL of 

facililte. and con,™, a'nd re8„l.,i„n SpoLS“‘'“" 

^Sc?cdt“p'’r»nV"a 'rta'l""" d 

model will be calibrated and u^eH 1 ^' rainfall-runoff 
da,.. When anffici™ peak dla i ° P'”'' 

Of urbanization, have been svnt’he^ varying degrees 

nood.r,e,ueney rela.ionahip can be dlvelonfd 


Abstract: The report includes: an inventory mu3 nniily.sis of the 
area’s water resources; estimates of future reniiircineriis for 
beneficial use; guidelines for the preparation of nuiMcr pjans 
for storm drainage and flood control by local governmciiis, 
and a program for flood plain management. A glossary of 
terms and bibliography of reference miitcrials used in 
preparation of the report is provided, 

Pub. Mar. 72: 261p., NTIS No. PB-211 286: PC $J5 25 Ml' 
$0.95. 

SUPPORTED BY U.S, Dept, of Hoii.sing & Urban DeveJun- 
ment 


6.0246, SPACE-TIME VARIATIONS IN HIGH INTI--NSIIY 
rainfall on TFIE WINDWARD COAST Ol- THI' 
ISLAND OF HAWAII (PHASE III) 

C.M. FULLERTON, Univ. of Hnwali, Cloud Physics Obscrvale 
ry, Hiio, Hawaii 96720 

The basic questions being addressed arc ns follows: n. How Lmg 
do particular shower cells of varying intensities lust, nml linw 
much total rain do they produce? I). How dtios tliu rain vary 
in space and in time? c. How arc the inovomcniH of snuillcr 
scale features within the shower related to the m«>veiiiciil »if 
the shower as n whole? d. How might the reaiiliH to be ulv 
to infiltration niul runoff, lend lo critcrlji for 
water catchment locations ami flood predictions? 

SUPPORTED BY U.S. Dcr,. of l,„orlo,- . O. W,r. Uoh. I!ch, 


6.0247, HYDROLOGIC RULA'I'IONS IN HAWAII 
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SUPPORTED BY U.S. Dep,. of Defense - Arn.y 


STUDY - WISCONSIN 


PC r'DAK^ ».« _ - WiceuMNIN 

Honotidu, Hawaii Survey. 


MAJOR DISASTER TYPES 


The primary objective of this project is to determine inundation 
limits for flood discharges of sufficient magnitude so that 
state and local guvernmenlal agencies may formulate 
meaningful 7oning ordinances. 

Flood inundation studies will be conducted for specific areas its 
designated by the cooperating agency. Tlie priority of areas is 
lu be determined by potential and/or existing Rood hazard 
and the availability of topographic and hydrologic data. Ac- 
tual field surveys will he made to establish a sumcicni 
number of channel cliaractcristics to enable computations of 
water surface profiles. 1'he inundation limits will he 
presented on a series of enlarged areal photographs. A brief 
text will he included. 

Step-backwater nnaly.scs agreed well with historic flood data 
available. 

SUPPORTED HY U S. Deplof Interior - Geological Survey 

6.0249, SPF.CIAI. FLOOD DATA COLLECTION'. HAWAII 

R. LEF, U.S. Dept of the Interior. Geological Survey. Honolu- 

lu, Hawaii 96814 

This research is part of the program of water resources in- 
vestigations conducted by the U. S. Geological Survey in 
cooperation with the State of Hawaii. 

Purpose; To collect flood information at a wide variety of sites 
that, will be useful in the design and location of structures on 
nr near stroaiii.s and allow definition of the niagnitiide and 
frequency of floods on a regional basis. 

Methods: Ninety-two crest-stage gaging stations are being 
operated to siipplcmcnt peak-discharge records from the 
fcgtilar btrcani-gaging network The records of peaks will be 
Qiiiily/cU by niiilliple regression methods to determine re- 
gional flood frc(|iieticy ami magnitude lelations. 

SUPPORTED UY U.S. Dept, of Interior • Geological Survey 

6.0250, FLOOD PLAIN MAI’IMNG IN HAWAII 

H.H. NAKAHAHA. U .S. Dept of the Inicflor. Geological Sur- 
vey, ffdiiolulii, Hawaii 96814 

This research is part of the program of water resources in- 
vesligaliuns conducted by the U. S. ficological Survey in 
cooperation with tlie Slate of Hawaii. 

Purpose; I'o delineate Hood inundation arca.s llirouglioiu the 
Slate and thus aid responsible agencies in the development uf 
flood plain zoning 

Methods: Records uf peak discharges from the gaging station 
network will he used to determine the magnitude and 
frequency of floods. Field stirvcy.s of inundated areas will be 
mndc and transferred to enlarged topographic maps (scale 
1:12,000) to delineate the inundaied areas. Historical d.ita 
and inforiinition from local rcsidenis will he compiled. 

SUPPORTED BY U S. Dept, of Inieiior - Geological Survey 


Annual flood report completed. Preliminary netwo: 
made. Efforts made to improve dualily of data. 

Continue network operation, ehangc.s to be made \ 
work evaluation. Update freciuency curves and i 
sioti relulions. Incorporate regression relations 
flood reporl. 

SUPPORTED BY U.S Dept of Interior • Geolog 

6.0252. HAWAII ENVIRONMENTAL SI 
MODEL 

DC COX, Univ. of Hawaii, School of Arts, Hone 
96822 

The major objectives of the Hawaii Environment; 
l.aboriitory for the project period are: to devel 
siimilute the environmental effects of aliernu 
ilceisions with respect lu the interrelated aspects 
intion, land use. public facilities, flooding, and .s 
quality for the Kaneohe region of Oahu; to d 
means interactively with Sl.itc and county agci 
(ISC them with reprcseniativcs of these agencies 
cial interest groups in the simulation of future ci 
consciniences based on various possible alien 
decisions. I'hc rc.sults of these simulations will bi 
to officisil pliinniny bodies, HHSL will .ilso pre 
assistance to the development of means for sim 
respect to water pollution and the ecology of Ktii 

SUPPORTED BY U.S. Natl. Science Foumlntion 

6.025.1, NATURAL DISASTER ANALYSIS F' 
COUN I Y, IDAHO. JUNE 1973 

//.IF. LFF, State Planning Coni. Aff. Agy, 
K.1720 

t his reporl includes an unalysi.s of (he niitiinil du 
to each community within Latah County. Inel 
analysis are such items as natural disasters wh 
curreil, the comtminiiies’ ability to meet and cof 
ral disasters. pn.ssible tlireals, and sections of tin 
mo.si susceptible to each type of natural disaster. 

A roster of the organizational structure of cacli c 
included alotig willi a listing of contact perso 
comnuiniiy. These listings will become part of 
and disaster mitigation process. 

.Several flood plain dclincalion maps are included 
developed by the C’orp.s of I-'ngineers. These s 
proximate limits of tiie lOO ycar flood for the 
rivers along which the major flood damage occ 
Cminiy 

Abstract provided by FDAA. 

SUPPORTED BY U.S. Dept of Housing & Urt 
mcni 


6.0251, SPECIAL I I.OOD DATA COLLECTION • HAWAII 
UNKNOWN, U.S. Dept, of the Interior. Geological Survey, 
Honolulu, Hawaii 968 14 

The rapid growth in population in Hawaii has resulted in in- 
creasing urbanization. Progressive encroachment on flood 
plains has caused many zoning and engineering problems. 

The objective of thi.s project is to colled flood informnlion at a 
wide variety of sites that will be useful in the design .ind lo- 
cation of structures on or near streams. In the linal stage, the 


6.0254, MAGNITUDE AND FREOUHNCY OF 
SMALL DRAINACrR BASINS IN IDAHO 
C'.zl. THOMAS, U.S. Dept, of the Interior, Geolo 
Hiihc, Idaho 83702 

Abstract: A method which relates basin churaci 
peak flow characteristics is presented for deter 
niliidc and frequency of floods on streams w 
areas between 0.5 and 200 sc|iinre miles. Regi 
lions for each of eight regions are presented fc 


6.0255. 


MAJOR DISASI 


Puh, Apt. Ih 97p., NTIS No Pn.222 409/5; PC 5700 MF 
51.45 

SUPPORTED BY U S Dept, of Interior - Geological Survey 

6.0255, DEPTH AND FREQUENCY OF FLOODS IN IL- 
LINOIS 

J.D. CAMP. US. Dept, of Ihe Interior. Geological Survey. 
Cit(jnipai({n, lllineus 61820 

Fairly reliable ptocedurcs have Itecn developed for critimating 
the nnagnilinle of peak discharges corresponding to vartoos 
frequencies of flow for streams throughout Illinois 
Techniques also are available that permit rc.'isonably accurate 
determinations of deptits for given magnitudes of discharge in 
a stream channel. Those techniques, hiised on hydraulic prin- 
ciples. require field .surveys to determine channel charae- 
teristics and. in general, they must be applied by someone 
trained and experienced in hydraulics Often the uses for 
which flood-depth information is needed do not justify the 
precision nor the effort required to apply those techniques. 
F'or example, the nationwide project to delineate flood-prone 
areas (House Document 465) would l)c facilit.itcd if a simple 
procedure were available for making, rather quickly. c.sii- 
mates of flood depths along ungaged streams. 

To develop techttiques and procedures that can be used for 
estimating dcpih-freriucncy relationships for streams 
throughout Illinois. Those techrtiques and procedures arc to 
be simplified so (hat (bey will be useful to people with non- 
tcchnleiil backgrounds, such as local planners, real-estate ap- 
praisers, etc. 

The fceenily completed report on magnitude .and frequency of 
flood discharges for Illinois streams \\iH be used with stream- 
flow records for approximately .100 sites in the Stoic to 
define flood discharges for selected frequencies fanging from 
the 2- to the lOO-year recurrence interval. Stage-discliargc 
relationships available for (hose sites will be ii.scd to deter- 
mine corresponding depths of flow. Depths of flows for vari- 
ous frequencies will be correlated, by multiple-regression 
techniiiucb. with stream channel and basin characteristics as 
independent pnnimciers, to define regional equations that re- 
late depths to parameters that can be nteasuted or estimated 
from maps. 

Initiated manual compilation of data and correlated depths of 
flows fur various frequencies by miiliiple-rcqrcssion 
techniques. 

Continue analyses and define reqeonai equations, prepare open- 
file repun. and distribute same to interested panics. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0256, FLOOD FREQUENCY STUDY ILLINOIS 

J.M. CA/iNS. U.S. Dept, of the Interior, Geological Survey. 
C/tampaigit, lUiitois 61820 

The magnitude and probable frequency of recurrence of floerds 
arc primary factors in the design of structures within the 
flood plains of streams in (he entire slate of IllinoU. A report 
entitled ‘Floods in Illinois; Magnitude and Frequency' 
(Mitchell, 1954) was based on flood records through 1950. 


An update of the .station data of the 1954 report wj 
A study will be made to identify and correlate the 
that best desetthc the flood-producing chatac 
streams. Techniques wilt show how floods of vnr 
rente intervals, on basis of the independent pm 
drainage area, basic lug time, and geographic loi 
be estimated for any location The present analy 
elude records collected after 1954 on many slrcati 
10 sq. mi. Additional parameters will improve tin 
of estimates of floods at ungagccl sites. 

Report piiltlislied by cooperalor December 197.1. 
ready for printer on June 10. 1972; publication w 
until printing funds were released by state of II 
iributlon of the report was made in January 1974. 

SUPPORTED BY U.S Dept, of Interior • Ccologie 

6.0257, COMMUNITY GOALS ■ MANAGHMIiN 
lUNITIES - AN APPROACH TO FLOOl 
MANAGEMENT 

J R SHEAITUR. Univ. of Chicago, Center for Urh 
CViiCftgo. lllitiois 60637 

Abstract; The publication presents a methodology f 
iiig first-round local effects related to the cltai 
availability of water for supply purposes or rot 
develops estimates of demand for reservoir recr 
estimates the change in structural iinctiiploymen 
from changes in output. It evaluates the diffcrci 
giunal iniiliiplicr values and proposes a rcfiiiemuiii 
multiplier csiimaics; it integrates the various rcseii 
and presents a ease for a selected strategy for 
those national income benefits to water rcsourc 
merit in excess of direct output valued in terms n 
willingness to pay. 

Pub. M-ny 70: 257p., NTIS No, AD-707 461: IIC 
$0.65 

SUPPORTED BY U.S Dept, of Defense • Army 

6.0258, NATURAL CAPAniLlTIES • TTII- 
CRl'EK SERIES. MACON COUN l Y, ILLINOIS 

UNKNOW'N, Macon Co. Regional Pl.m C«)mm.. I 
iiiiois 

Absiracl: The study analyses the natural capabilitic.s 
Creek Township in terms of suitability for agriciilti 
lion, urban development, countryside devclopmcn 
tic lank systems. It considers rclationsliips of s 
geological stiociuTCs. ground water avallahility, 
charnctcri-stics, stream pollution and potential 
development for human and nainral needs. I be 
summary map showing siiilahilily of overall latiil u 
ous types of development. 

Pub. Jan. 70: 95p., NTIS No. PB-194 677: HC 
$0.65. 

SUPPORTED BY U.S. Dept, of Housing & Urbai 
ment 

6.0259, RESEARCH INITIATION - A MUI. 
SIGNAL STOCHASTIC MODEL FOR FLOOD 


MAJOR DISASTER TYPES 


6 . 0265 . 


model. Goodness of-fit tests, such as the chi- square and Kol- 
mogarov-Smimov, will he used to quantitatively evaluate the 
appropriateness of fitted models. Rainfall proccs-ses will be 
combined with various rainfall-runoff models in order to 
study the effect of selected geographical and man-made fea- 
tures on dangerous runtiff levels It will be the intent to study 
levels that are harmful in their long term ecological effects 
on the environment as well as those levels producing im- 
mediate damage I'lte floods themselves (although not the iii- 
Oividuai storms) will be well modeled us occurring In a Pois- 
son or Markov manner. Included will be the gathering of 
data on flood damage in an effort to provide u realistic cost 
function. 

SUPPORTED BY U S. Natl. Science Vnundalion 

6.0260, A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY, ILLINOIS 

UNKNOWN, Stephenson Co. Planning Comm.. Frreintri, //- 
tinois 61032 

Abstract; The Stephenson County Comprehensive Plan is an in- 
legtation of the plans of the local comntumties based upon 
the broad framework of a plan for the entire county includ- 
ing environmental factors, land utili/aiion, highways, 
diainagc, community facilities, recreation, and housing. 
Qased upon an analysis of the data, the comprehensive plan 
includes rccummcndiiiions for land use, thoroughfares, com- 
munity fHcilitics, public buildings and public utilities Ihe 
plan lists the following opportunities for development in 
Stephenson County: rcdcvclnpincni <if Freeport, the central 
city; community and neighborhood improvement, develop- 
ment of Highland Junior College; industrial development; 
boating and recreation of Ihc Pecaionica River; cxpiinsion of 
Lake I.u-Aquu-Na State Park; development and relocation of 
U.S. Route 20; development of a major p.nrk on the Rock 
Run Creek; and developtnenl of vacation lioitsing. 

Pull Jul. 70: 34 Ip.. NTIS No, PB-l^.l 922: HC $3 00 MF 
$0.65. 

SUPPORTED DY U.S. Dept, of Housing & Urban Develop- 
ment 

6.0261, FLOOD INUNDATION MAPPING, NORTHEAST- 
ERN ILLINOIS 

A.W. NOF.URF., U.S Dept, of tlie Interior, Geologicnl Survey, 
Oak Pork, llUnois 60303 

This research is part of the program of water resources in- 
vestigations conducted by (he U. S. Geological Survey in 
cooperation with tlic .State of Illinois and the Northeastern Il- 
linois Planning Commission. 

Purpose • To prepare inundation maps for llic Northeastern Il- 
linois Metropolitan urea, covering sixty-two 7 l/2-mlnu(e 
quadrangles. 

.Methods: Records will he obtained from an extensive crest- 
stage gage network, of which 69 .sites w'tll be rated for 
discharge in the 19 quadrangles remaining to be mapped. 
These records and previously esliiblished data collection 
points will be used to define flood profiles, imind.ntu>n boun- 
daries, and flood-frequency relationships. Inundation maps 
will be superimposed on topographic <|u<idrnngles and 
published as Hydrologic Atlases. 


resource activities involving .State programs or developmental 
responsibi!itic.s. State guidelines for administrative evaluation 
and for expediting specific proposals are defined. These ad- 
minisUutive tools arc designed to speed accurate evaluation 
iinJ processing of both State and Federal development activi- 
ties. Coordinated guideline.s and a system of priorities arc 
presented to fucilituie the administration of Federal or State 
finiinci:il assistance to local communities for each of the 
water resource related programs. 

Pub. May 70; 2i5p.. NTIS No. PIM98 105: PC $3 00 MF 
S0.95. 

SUPPORTED liY U.S. Dept of Housing & Urban Dcvclop- 
moni 

6.026.3, S'lRF.AMFLOW VARIABll.lTY - ILLINOIS 

K.P. SINGff, Slate Water Survey, Urbano, Illinois 61801 

Basic research into the inherent variability of streamflow is 
heing pursued. Understanding the variability of streamflow 
provides fuminmental knowledge which will be useful in 
processing Illinois streamflow to provide answers to many 
questions in ureas of water supply direct from streiims, 
drainage duration of low flows and high now.s, zoning of 
flood plain land, nod floods. 

Investigation of hnscflow rccc.wions, recharge, stream on- 
ircnchment. cviipoiranspiration. etc., have improved the un- 
derstanding of low flow variability. Streamflow variability 
over the entire rairge of flows has been invAly/ed in terms of 
flow duration of 120 streams in Illinois. It shows the im- 
portance of pliy.siography in delineating hydrnlogically similar 
divisions uml the efl'cct of basin size on flow variability within 
a given rlivision. A versatile transform ha.s been developed 
for siatisticaliy iiimly/ing monthly runoffs. Research is being 
extended for seasonal low flows and daily-flotv variability 
pammctocs for a month. 

SUPPORTED HY Illinois State CJovernmenl - Springfield 

6.0264, EVALUATION OF l l.OOD RISKS 

I'.T. CHOW, Univ. of Illinois, School of Engineering, Urhona, 
Illinois 6 1 SOI 

Flood data at ten stream gaging stations on rivers in Illinois arc 
analyzed for their characteristics of flood generation on the 
basis of the theory of nonpiiramotric probability distributions. 
Once the probability model for flood occurrences is formu- 
lated. flood sct|ucnccs arc generated by (he Monte Carlo 
method and then compared with hislorical flood sei|uenccs. 

SUPPORTED BY University of Illinois 

6.0265, RUNOFF FROM SMALL AGRICULTURAL 

AREAS IN ILLINOIS 

li.A JONCS, Univ. of Illinois. Agricultural Experiment Sta., Ur- 
Imna, l/linois 6I80I (ILLU- 1 0-03 1 2) 

Objective: Determine (he frequencies of peak rates and 
volumes of runoff from agricultural watersheds of 25 to IdUO 
acres lucuted on permeable soils with mild slopes in Central 
Illinois. Test and evaluate the usefulness of mathematical 
hydmiogic models to small sigricultural watersheds with mild 
topography. Provide benchmark watersheds in Central Illinois 
for the study of the quality of runoff water. 


6 (I26ft. 


MAJOR PISAS n- 


ProBit^s All of (.mfall a.td M but one station of runoff 
dai.. from the Allcr.on wat.ishcds for 1971 have been 
a-duccd. uibubted and assembled for analysis. The 1971 
..nd and p.oi lempe.alu.e • humidity data are continuing to 
be manudIK ir.inscfihcd as lime permits Although the 1972 
rainfall runoff daia has not been fully tabulated, this year s 
data provides much needed periods of above normal rainfall 
August rainfall was neatly tssice the normal for the area and 
included ino large volume rainfall periods September rain- 
fall was more than twice the normal and included foe large 
rainfall periods Three of these tainfall periods were in an 
eight day period A major cfftiri was devoted to the replace- 
ment of the 30->ear old instruments which were deteriorating 
rapidly Four recording rjtn gages and one hygrothetmograph 
wcie replaced with similar new equipment Ihe anemometer 
was also replaced with an event recorder added so that con- 
tinuous wind speed records may now he obtained Previously 
only total wind distance was recorded at e.uli recording 
period, usually one week 

SlIPPORTin BY US Dept of Agriculture - CS RS 


6.0266. AN APPRAISAL OF FLOODPLAIN REGULA- 
TIONS IN THE SIATFS OF ll.I.INOIS. INDIANA. IOWA. 
MISSOURI AND OHIO 

II ,W KF./r//, Univ of Illinois. Water Resources Center. Or- 
hoiiii. llliKoii 6 mo I 

Abstract The objectives were to determine why state statutes 
and local roning ordinances ate not effectively used i« flood- 
plain m.injgcment, to determine alternative methods availa- 
ble and to analyze the .iltcrnaiives to determine their suita- 
bility for management purposes The objectives were only 
partly achieved within the time (taenc of the study A reposi- 
fof) of enabling legislation, information and inventory reports 
and ordinances relating to floodplains has been csiablisheu 
for Illinois, Indiana. Iowa, Missouri and Ohio This can be 
used for monitoring and evaluating changes in regulations 
and management procedures An analysis of the floodplain 
regulations in these five states is presented 

Pub Apf 73 29p. NTIS No PB-219 234/2. PC ST.OO Ml- 
$0 95 

SUPPORTED BY U S Depi of Interior - O-W R.T 

6.0267. HYDROLOGIC MODFI.S OF THE GREAT LAKES 

D D MEREDITH. Univ of Illinois, School of Engineering, Ur- 

hana, Illinois 6 1 HO I 

The objective of the proposed research is to develop deter- 
ministic and stochastic hydrologic models of the Great Lakes 
in order to belter understand (he Great Lakes a.s a system 
and to provide information for planning and management of 
the Great Lakes water resources This objective is to be 
satisfied by ( I ) developing » deterministic simulation model 
on a monthly basis in order to reproduce the historical level 
of the Great Lakes using the components of the hydrologic 
cycle, namely, precipitation, evaporation, surface runoff and 
ground vvaler flow. (2) performing a sensitivity analysis to 
determine Ihe effects of changes in these components on the 
Great Lakes level, (3) developing sliKhastic models for each 
of the individual components of the hydrologic system: (4) 
combitiing these individual models in order to study the 


US'KNOiyN. Clyde EL Williams & Assoc, tnc. /iuli,in< 
tliotia 

Abstract Standards and maps are presented for m 
linincorporated area of Knox County, liidtann. 

Pub. Dee. 71: I50[v. NTIS No l>n.206 0««: VC S 
SO.9.5. 

SUPPORTED nV D.S. Dept, of Housing & Urlnm 
meat 

6B269. HYDRAULICS OE SUAl.LOW IT f)\V.' 
STABLE ERODED SAND .SURI'ACf-S DEIJ.' 
AREA SPECTRA 

JH BURNEY. Purdue Universily, Wjilor Ilcsotiiccs 
Clf., Uifiiyi’llc. huiituni 47907 

Abstract; Estimaluvn of llic liydinulic rc.spon.se of it Ini 
to shallow ovcrifind flow is of major concern in the 
/fond control and ticpcitdcnl striielnrcs in sinnll nj 
watershed.v. The probletn concerns the necessity for 
the appfopriiite depth- dischaige rcliiiioMship, Ivnseil 
observation of Hie phy.sicnl land .snifuce form. Tli 
develops, tests and evfiluiitc.s insirunicnliilU*n fm 
the physical connguralkm of tt naturul. fiiHow Itiml ' 
include both grain anti form cffccis, iiiul :iileni|»ts 
the inforniation tu the liytlrtiiilic rcsptinso of Hic siiil 

Pub. Feb 73: I4lp,. NITS No. Pn-22l T47/b: VC 1 
$l 45. 

SUPPORTED BY U.S. Dept, of Iniurkn • O.W.U. I . 

6.0270, THE L-EFl*.Cr OE URUANlZAnr: 
HYDROLOGY OE WAT liRSl lE.DS • INDIANA 

y.li'. DEl.LLVR, Purdue University, School of liiii 
Lo/ayetle, hielumo 47907 

One of the main objectives of the rcsunrcli is It* tleveli 
matical models wliich vi-ould eharacteii/c ilic cfle 
banizaiion on runoff. To achieve tliis inirpose. «l 
watersheds of varying ilcgrecs of iiihiinDatioii 
Lafayette, Inili.nva, as well as from otlmt vvaicrshed 
in Indiana and elsewhere will he used. I’re-Seiitly 
being collected from two uatersheds in We.sl l.afiiyi 
ana. tiic Ross Adc Drain Wmcr.vlictl {3f'2 acres), 
Purdue Swine Eiirm Watershetl (47(1 acres), luicli V 
is sulnlivided into an upper and a lower watershed 
ami runofT are also coliccleil for upper wntershod. 
lection from these waicrshctls will continue as p.i 
propo.sud study. 

D.nta analysis will be carried out by means of concept! 
mulliematical niodd.s sinnilaling wiitcrslied.s ol 
degrees uf urbanization, t. incar and nonlinenr mat 
models will he used to investigate the cTfoct of iirl 
on riitioff. After suitable models arc .vclodcri, it is 
to develop a design mnmial based on the rcsiilt.s of 
for the use of practicing eirgineurs. 

SUPPORTED BY U.S. Dept, of Interi.ir • O.W.K, E. 

6.0271, WABASH RIVUR SYSTEMS MODE.I.S U 
JECT management, PLANNING AND l-VALU 

G.il. TOEltLS, Purdue University. School ttf Civl 
hifnyeiie, liuliaiui 47907 


forination to potential users. Indicated will be how U) extend 
the simulation model to encompass the entire Wabash River 
for the purpose of day to day water resource management in 
(he Wabash Basin. 

SUPPORTED BY U.S. Dept of Interior • O. Wir Res. Rch. 

6.0272, ECONOMIC FACTORS AFFKCTING CIIANaH IN 
THE INIHNSITY OF FLOOD PLAIN USE 

J.R UARNARO. Iowa Stale University, Water Resources 
Research Inst . Amex, Iowa .“iOOlO 

Abstract: The extent of agricultural land use change on the 
floodplain of the Iowa River as a result of the building of the 
Coralville Dam is examined. The d<»llitr values of benefits 
from land use change are estimated and compared to the 
original project study estimates prepared hy the Corps of En- 
gineers The study also analyzes the factors affecting land use 
change. 

Pub Dec. 71: I3p., NTIS No Pn.20H 610; PC $3.00 ME 
$0,95. 

SUPPORTED BY U S Dept of Interior ■ O W R.T. 

6.0273, THE HUMAN ECOl.OCilCAI, IMPAC'T OF 
S'lRUCrURAI. FLOOD CONTROL ON THE IOWA 
RIVER, IOWA 

J.S. (iARDNF.R, Iowa State University, Water Resources 
Research Inst.. /Inis-.s, fiiw<i 50010 

Absitaci: Human ecological impacts of the Coralville Dam and 
Reservoir, a flood control structure on the Uma River. Iowa 
are de.scrihed. Impacts include ugriculturul ami urban land 
use changes, recreation participation growth, changes in 
sircfim hydrology, erosion, debris an<l problems asH(<ciaied 
with prolonged, controlled oiiitlows from tlie dam ami high 
water luvci.s in the reservoir, an<l a luiiiiiter of indirect effects 
of these changes. Prolonged and liigh ouit1ow.s from tlie dam 
have produced downstream flooding on agriculiiiral land 
Resulting conflicts hciwecn farmers and the Corps of liu- 
gincers over the flood control structure •'iml its operation 
have lessened its licncnci.'il image at ibu local level 'I'lic 
research indicates careful attention should be directed to 
scale of impact, dynamics of impact, /one or location of im- 
pact, socio-economic dislrilnition of impact and components 
of impncl, in environmental and liunian ecological nmilyscs. 

Pub. Dec. 73: 270p.. NTIS No. Pn-22>i 644/1: PC $16.50 MF 
01.45. 

SUPPORTED BY U.S. Dopi. of Interior • O.W.R.T. 

6.0274, FLOOD I’ROFII.ES OF IOWA STREAMS 

O.G. LARA, U.S. Dept, of the Interior, Geological Survey. Iowa 
City, Iowa 52240 

Information is needed on flood peaks .Tiid profiles for the 
economic and safe locution and design of bridges and other 
structures on or over streams and their flood plains. Defining 
the limits of flood inundation and cst.^hlishing encroachment 
limits on flood plains are companion problems needing the 
same kind of information. 

To define the profiles of at least one major flood of record and 
of floods of selected frcqucncy -u.sually the 25- and 50-ycur 
floods--along streams draining 100 or more square miles. 

High-water marks arc set along the streams after major floods 
and later tied to MSI. datum. Gaging-station records and sup- 
plemental di.scharge measurements are used to define peak 
discharges along the streams. Stuge-di-scharge relations at 
strategic points are defined by stcp-backwuter computations. 


tember 1972 in Nishnahotnu R. basin. Field data on 
moderate flood in Fkjyd River basin was obtained. Record 
flood «f April 1973 in lower Skunk R basin was profiled and 
infrared and miilli-spcctral aerial phoKigraphy obtained. 
Leveling work continued in Skunk R. basin. Work was done 
on updating anti revising Rock River profile report 

Complete profile work in lower Skunk R. basin for inclusion in 
Mississippi River Mood re[)ori Continue leveling work in rest 
of Skunk basin and begin level work to tic high-water marks 
to sea level datiitn in Nishnaholna River ha.sin Publish up- 
dated Rock River report 

SUPPORTED HY U S. Dept, of Interior • Geological Survey 

6.0275, FLOOD PROULFS & FLOOD-PLAIN INFORMA- 
TION. LINN COUNTY. IOWA 

O.C. t.ARA. IJ.S. Dept of tlie Interior. Geological Survey. Iowa 
City, Iowa 5224Q 

Spillover of ilevelopmcnl from the Cedar Rapids-Marion 
Metropolitan area into tlic county posed potential problems 
in flood-prone areas along small streams in Linn County. 

To provide flood information u.scfiil to regulatory agencies in 
guiding dcvcbipmeni of Hood-prone lands. A supplementary 
objective is to provide data useful for planning and design of 
new highways and bridges and rehabilitation of existing in- 
adcqu.ntc f.icilities. 

lligh-w.iicr murks arc set after occurrence of significant floods 
and arc tied to MSI. tliiUiin hy levels. These datii together 
with valley cross- sections and step-hiiekwatcr ctiinpiitalions 
arc used to produce fiooii profilc.s anti definilion of imin- 
dated areas. .Site stuilics are made at the rc(|iiesi of ilie 
coopernltu. 

Compleiexl surveying ami leveling work lor Ilig Creek. 

Prepare special reports on selected hridge-sites us requested hy 
the cooperatof. Prepare on Big Creek, if aciinil flood-profile 
data is collected. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0276. FLOOD PROFILES & FLOOD-PLAIN INFORMA- 
TION. CEDAR RAPID.S, IOWA 

O.G. Lara, tJ.S. Dept, of the Interior, Geological .Survey, Iowa 
City. Iowa 52240 

Expanding urban growth posed potential for problems relating 
to encroachment on flood plains of small streams in, and 
near tlic city nf C?ediir Riipids. 

Obtain flood information on simill streams in and near the city 
to aid State and local agencies in flood-plain management. 

Obtain informminn on the discharge and profiles of significant 
floods that occur. Using standard methods of siep-backwalcr 
computation, prepare profiles for floods of selected frequen- 
cy and for predetermined degrees of flood-plain en- 
croachment. Studies to he pursued each year arc determined 
in conference with cooperalor. 

Continued operation of gage on Vinton Ditch. Obtained section 
properties for use in computer program analyzing effect of 
on-channcl reservoirs on flood flows. Computer program 
results relayed to city through conference with city engineer- 
ing staff. 

Continue Vinton Ditch record collection and study. Assemble 
and analyze all flood inforniation on Vinton Ditch for final 
report to city. 

SUPPORTED UY U.S. Dept, of Interior - Geological Survey 


(J C, LAHA.VS Dept of iht Iniefior, Geological Survey. A»Mrt 

Ofv. lown 52240 

Data concerning Hood peakb and Hood profiles arc needed lo 
answer fundamenial quesiinns on flood-plain management, 
and development oftil> flood-plain zoning ordinance. 

To supply floodwj) information and define the profiles of 
floods of selected frequency 

Using standard methods of siep-bnckwatcr compulation, 
prepare profiles for fioods of selecud frequency and 
predetermined degrees of flood-plain encroachment. 

Work completed and report prepared on flood-flow study 
defining flood profiles and inundation limits along University 
Branch. Dry Run Creek, in city of Ced.ar Falls 

SUPPORTFD BY U S Depi of Interior • Geological Survey 

{S.0Z78, FLOOD FRF.OUF.NCY, LOG-PEARSOS’ TYl'l-. Ill 
ANALYSIS - IOWA 

O G Lara, u s Dept of the Interior, Geological Survey, hwd 
Cny, loHii .52240 

Action and regulatory agencies, such as the Iowa natural 
resources council, arc confronted with problems arising from 
inconsistencies in flooil-frequency results reported by various 
agencies. The water resources council ll%1) has recom- 
mended the l.og-Pcatson Type HI method for general use 
and, in line with this recommendation, the coopcrnior wished 
to have a rc-analysis of all Iowa flootl records using the 
recommended method. 

A primary objective was lo up-date till Iowa flood records, 
analyze them using the Log-Pcarson type HI method as a 
base, and prepare a user manual for application of ilie 
method developed. A secondary objective was to carry on 
concurrent analyses of flood data using the index-flood and 
log-CKicmal methods .ind to cotnpate the results obtained by 
ihe various methods. 

All station data for Iowa streams will be analyzed using the 
Log- Pearson III method. Regional relationships will he 
developed using correlation with physical and climatic 
parameters Upon completion of this , phase a user manual 
will be prepared for the practitioner. A .second report, n 
technical report, which will contain comparative vl;»ia on the 
methods studied and technical discussion on sampling 
procedures, errors, correlations, etc. floth reports lo be 
published by cooperator 

A user manual on computing magnitude-frequency relations for 
Iowa streams was revised as suggested in colleague review 
and is now being printed through auspices of coupcraior. A 
technical tcpoiv on flood- frequency studies in Iowa was e.s- 
sentially completed and vvill be ready for colleague review in 
a few weeks 

Technical report to be published by cooperalor following col- 
league review. Project will be completed then 

SUPPORTED RY U S. Dept of Interior • Geological Survey 

6.0279, FLOOD PROFILES AND FLOOD-PLAIN INFOR- 
MATION, CEDAR RAPIDS, IOWA 

//.//. SemyOB, U.S. Dept of the Interior, Geological Survey, 
/oHO City, Iowa 52240 

This research is part of the program of water resources in- 
vestigations conducted by the U.S Geological Survey in 
cooperation with state and local agencies in Iowa. 


.Metmuis: noou-protiic uai.i win nu .•i/uum.u m iiiv. iiv.n Im- 
mediately after the occtirrence of signincant floods or by 
computation using channel crns.s sections and oilier pc'dacni 
field data. 

SUPPORTED nv U.S Dept of Interior - Geological Siiivcy 

6.0280, Fl.OOD PROFILHS AND Tl-OOD-PLAIN INFOR. 
MATION*. LINN COUNTY. IOWA 

//.//. SCf/WOH. US Dept of the Inlerior. (ieologiciil Survey 
/own City. /<«wu 52240 

This research is part of tlie program of water rcMuucc- ni- 
vcsligations coixluclcil hy the U. S. Geological Survey ..i 
cooperation with slate ami local agencies in low.i. 

Purpose: To define flood profiles and obtain flood iiifotii its-n 
on several small streams in I inn County that vvill be useful in 
local agencies in fiilurc dcvelo|imcnt and in foniiiil.iliiig and 
adnitnisiering /owing tegulitlions 

.VIcdiods: Profiles of fltuul flow' niul low flow will be nhiaine-J 
and discharge mcasureioents nnide at a siifricicnt nurnliLr of 
points along the selected strcatiis to delnie the vti.ge- 
di-scharge relations Flood- frci|iiency data will lie coniputed. 

SUPI’OR'I'ED RY U S. Dept i»f Interior • Geological Survey 

6.0281, l•:FFI•X•■| OF URIIANl/.A I K)N ON M (K)l) RL 
NOFK - WICHITA AREA. KANSAS 

CO (itlCf'H, US. Dci>l of the Inleiior. Geological Siirv,y, 
Lttwrence. K<m.ut\ 6(i{)44 

This research is part of the |irogram of water rcsvMirces in- 
vestigations conducted hy the U. S. Geological Survey in 
cooperation w-ttb Stale and local agencies in Kansas. 

Puiposc lo invesligale the lel.ilion of cliiUigcs in land tov in 
urban areas to corresponding eluiiiges in Iiigh-vvnter rliwliaice 
characicrisiies 

Methods: riood-vokiitie rnnolT is lieing (lelined in seven mii.iI 
basins where degree of urbuni/ation varies rnnn nit.d ui.vl 
likely lo remain rural, ihrougli degrees iil exitaiuliiig i.r- 
banized areas lo completely urb.ini/ed. Riiinrnll at 5 !•> 15 
minute intervals are defuicd at h sites and thdly lalnf.'ll ul 
about 43 sites. Degree of nibani/alion is ilelined in ea.li 
basin at 3-year inteivals. 

SUPPORTED HY U.S. Dept, of Inleiior - Cieologie<il Suivey 

6.0282, l-rEECr OF URHANI/A I ION ON I-I.OOI) HH 
NOPE • WICHUA AREA 

I) n. KICIiAKDS. U.S Dept, of the Interior, (icological Sutvev. 
Ltiwremv, Kaiiuts 66044 

Little is known about liie effect of iirbani/alion on the fli'i-il 
discharge in Kansas. 

To determine the effect of nrbani/atjon on flood iliscb.iigc in 
Wichita. 

Uasins in Wichita, for which the percent of impervious are.i inJ 
area served by storm sewers can he clelcnnincd, have bcfi 
instrumented to measure the variables of lainfall and riini ff. 
ITic change in the shape of unit hydrograplis will be ustil m 
monitor the effect of increased urbaiii/tition. A gcncrali/c l 
digital watershed model will be developed. 

Started modeling data from three rninfall-runolT recorders ii 
small urbanizetl basins in liast Wichita. Conliiuied to coHcvi 
sedinicm samples at one site in a partially urbaiiized has .', 
currently undergoing consiroclion. Coiuimietl to iiieasuie 
moisture contlUions in the basins by means of neutrer 
logging. 
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Conuiiue to opcrmo tlte gniiiog slalions ;m<.l ai\-.iiy7.e tlw data. 
SUPPORTED UY U S. Dcpi of Iiuerior - Gcol<»gical Survey 

6.0283, ZONING ORDINANCE AND ORDER. PIKE 
C0L:N I Y. ELKHORN CH Y. KEN TNCKY 

OiVK.VOlPA', Stale Program Dev Ofnce, f-runkfori, Kenliickv 
40601 

Absiracl: Tlic purpose (»f ihi.s C'oiimy Zoning Order and City 
Ordinance is to promote the public health, safety, morals and 
general welfare hy providing for a ruitsonaWc. logical and 
desirable comprehensive systont nr pailern of land tise in the 
unincorporated nroa of the erninty, by preventing the niiving 
of incompatible l.ind uses, by lessening street congcslioit, by 
avoiding undue concentration of population, by preventing 
erosion nf land, hy securing safety from fire.s. Roiuls. and 
other d.ingers, hy providing adecpnite light ami air. hy 
facilitating the provision of public and private utilities, and. 
where applicable, by implementing (he l.und Use Plan and 
lUliet elements of the county’s Comprehensive PUm for fw- 
iiire development 

Pub Dec. 69: y.lp . N ITS No, PIMy2 700: HC S.TOU Ml- 
50.65. 

SUPPORTED HY U S Dept. <rf Housing & Urbnu Dcvclot>- 
nient 

6.0284, ZONING ORDINANCE • PAINTSVII.LE, KEN- 
TUCKY 

UWKNOIVN, State pTogiain Ocv. Office, f'rmihfort, Kenturkv 
•10601 

Abstract: The revision of tite ordiniiiice coiilains regulations for 
the control of mobile hoines, flood idain /oning and 
lutvnliouscs. Tlicse regulations were extracted from informa- 
tion ohlaincd froin the Department of llcallh, l-ahicaiion and 
Wcifiire. 

Pub Jwn. 71. 6()p.. NTI.S No Pn-201 544: PC S.3 01) Ml- SOPS, 
SUPPORTED HY U S. Dei)l of Housing Urban Dcvclop- 
inciil 

6.0285, OPSI-T - PROGRAM l-OR COMPUiERIZI-:!) 
SI-l.ECnON Of WA'IER.SHfn PARAMETER VALUES 
I OR THE STANI-ORD WATERSHED .MODEL 

I.IOIJ, Uiiiv tif Keiilucky, Water Resources Insiiiiilc. 
iitfiri)». Kciiliii'ky -10306 

Abtlr.net: The Stanford Walcislied Model uses a hydrcrlogic 
budget to model ilie land phase of the hydrologic- cycle and 
llicreby simulate slreaiiiflow on a contiiiuous biisis from cli- 
matological data and wiiter.shed parainelcrs Values for key 
paranicters are estimated by Irial-iuid-error. Subjective esti- 
mating diffcrenecs have made it difficult to correlate pnnimc- 
tci values with kuo-wn physical ehaiactcrtstics of the 
watershed. This study .sought to eotnpiilerize a panunutcr op- 
timization proectliire based on the I-OR'TRAN version of the 
Stiinford Watershed Model known as the Kentucky 
W.nershed Model. The resultant self-c-.alibrating watershed 
niudcl is named OP.SI-'1' heeaiise it delcrniincs an optimum 
set of parameter values by matching syiilhesiicd flows vviili 
recorded flows. The first step in program development u.scd 
sensitivity .studies to ilcterrniiie which wjitei.shcd parameter 
values ate critical in simulating fltiw and are difficuU to mea- 
sure directly. The second step was ti> adiust csliinalcs of the 


basis, and v-aUics best describing watershed chariictcrisiics 
should be averaged from several OILSET-selected one-year- 
based values 

Pub. I‘770; 3l3p .NTIS No. PH-l9« 442: PC $600 .ME $0 95 

SUPPORTED HY U S. Dept of Interior • O W.RT 

6.0286, FLOOD PLAN l-OR UULLTIT COUNTY. KEN- 
it;cky 

.4- U'A/lUy. lJullitI Co. Planning Comm., Sliep/ierdwillc, Ken- 
tucky 40165 

rile purpose of this l lood Plan is to provide basic data on 
flooding in Hiilliti County as a background for information 
and reconimcndalions on flnodplniii development coiilrnl 
measures in light of and relevant to the appropriateness of 
(he National flood hiKiirancc Program. 

Hie report begins with .i ilcscription of tlond-plains including 
• heir land tise. and the liislory of flooding and flood liamages 
Existing public and scmi-piiblic mca.surcs to deal with and 
compcn.<uUc for Hood hazards arc then discussed. Uased on a 
ilcscription of the National Elood Insuranec Program includ- 
ing iu hcncEts and elegibility requirements and the generally 
rccommciKled development regulations for noodpitiins, the 
alternatives avaihiblo to llullitt County arc outlined. 

Pub. May 73: N'llS i>r IhilMit County Planning Commission. 

SUPPORTED HY U S. Dept, of Housing & Urlmn Develop- 
ruont 

6.02K7, SMALL SIREAMS ELOOD IREOUENC’Y IN 
MAINE 

<!.S llAYfCS, State Highway Coniniissioti, Au^nsin, Maine 
043.3(1 

Abstr.ict: Ihc preliminary report is of the prttgress made lo 
date on the smtill 1 1 to .30 s(|uiire miles) watershed study in 
Maine. The fimlings «)f the report are liniiletl by short (6 
yvais) runoff rceirrds used in derive a formula for peaks of 
up lo the ItJ-year Frequency. The formula uses the following 
hasin characteristics.- tlrtiinagc area, channel .slope, channel 
leiiglh. storage, forest er>vcr The formula is an adaptation of 
ail earlier U.SG.S inelhod whieli was limited to large 
watersheds. 

Pub. Mar. 71: lip.. NILS No DH-204 .371: PC $3.00 ME 
$0.95 

.SUI*PORTF.I) HY U S Dept, of Interior - Geological Survey 

6.02K8, DATA AND MANAGEMENT NE.l-iDS LOR 
WATER RELA TED LAND AREAS - MAINE 

E‘. KKHNK, North Kennebec Reg Pin. Comm.. Waieiville, 
Maine U49U I 

This project will invesiigtue the data needs necessary to enable 
rational deeision-makiog with respect lo flood plain zoning 
unti proper utilization of riparian lands along the main stem 
of the Kennebec River in Maine Recommendations will be 
made for involving local governments in the decision making 
and incorporjile long term planning for community develop- 
ment as well as nun-stntciural alternatives such as local z-on- 
ing and the new Slate level zoning authority 

Certain kinds of dtila arc avnilahlc, but no comprehensive anal- 
ysis of availability and need has ever been done. The regional 
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rT.c:.^uro prop..saU, and (4) Omfling of a proposed 
munngcmenl scheme 

SlI’PORTF.D RV US Ucpt of Inicnor - O.W R.l 

6.0289. Cl.lMATtS OK THE SlATtS - C’UMAlE OF 
NEW YORK 

ft r.-fCK. U S Dept of Commerce. Nall. Oceanic & Atmos 
Admm . Sih <‘f Sl>rini(. \hiryloiul 20910 

Absiraci The data surnmat) on the climate of New York 
ptcsenis d brief physical description of the slate and brief 
descriptions of its general climatic features, its teniperalnrc. 
precipii-iiion. snosvf.iIl, floods, winds and storms, as svell as 
other climatic elements and iheir relationship to the econo- 
my 

Pub Jun 72 3lp. NTIS No COM-72.50V90: PC-GPO MF 
S045 

SUPPORTHU HY U S Dept of Commerce - N.O A A- 


6.0290, PROBAULL MAXIMUM PRECIPITATION AND 
SNOWMEI.T CRITERIA KOR RED RIVER OF THE 
NORTH ABOVE PEMBINA AND SOURIS RIVER ABOVE 
MINOT. NORTH DAKOTA 

J T Rlt:0LL, U S Dept of Commerce. National Weather Scr- 
Mce. ittlxer .Vpmij;. Maryland 20910 

Abstract The purpo-e of this stud) was to provide estimates of 
probable maMmum ptccipitaiion (P.MP) and other 
meteorological criteria needed for determining the combined 
snowmelt and tain flood for 1 1 subbasins of the Red River of 
the Norih above Pembina. North Dakota and two subbasins 
of the Souris Roer above Minot. North Dakota General esti- 
mates of P.SIP vsetc prepared From the charts and graphs 
presented, estimates of PMP may be determined for any 
selected subbasin in the l«o river drainages In the second 
chapter meteorological summaries arc given of the major 
uCdiher features of ihe storms most important to selling the 
level of PMP Suhsevtuent ch.spters deal with all season 
probable maximum prectpiiiition. seasonal and geographic 
variations, time and areal distribution, snowmelt criteria, 
snow pack available for spring mell Finally a stepwise 
procedure is given for obtaining P.MP ;ind the snovvmelt 
criteria for any subbasin 

Pub May 75 Hip . NTIS No COM-73-5069616; PC-GPO MF 
SI 45. 

SUPPOR'l ED BY U S Dept of Cmnmeice • N O.A.A. 

6.0291, ECONOMIC AND LEGAL ANALYSIS OF ALTER- 
NATIVE FLOOD CON I ROt. STRATEGIFS 

J.H FOSTER. Univ of Massachusetts. School of Agriculture. 
Mmhersl. Mossachiisfiis UIO02 

Current analysis on which flood control decisions urc based is 
deficient in both economic and legal content. Objectives of 
this project are: Studies of five different flood control alter- 
natives will include a state of knowledge report, collectiun of 
relevant Connecticut River Basin data, legal considerations, 
and equity impact Emphasis will lie given to intangible costs 
and henefns. A final step will be to determine an optimum 
strategy by use of the JAMES computer program with 
modifications for intangibles 

In addilion. Ihi? Iee;il siih-nroi(>f?> will iilenlirv Ipd.*iI imn1ir:iii<tn« 


6 0292. DEIT.RMINATION OK DF.CISION 
’processes IN WATER RESOURCE PLANNM 
DEVELOPMENT' - THE CONNEiCl ICU T RIVIUI I 
LR. KAYMOH. Univ of Massachiisctls. School of ^ 
/iCrW. MdSMichiisctls OIOII2 (C-41 KU 
The proposed research prtijccl will investigate vv.itcr 
planning and development in the Connecticut Uiv 
Focus of the project will l*c t»n actual procedures rr 
on institiitiomil arrangements, laws, authority, and 
That is. project findings will answer the qucslii 
decides* rather Ilian •wlnit agency has authority If 
Preliminary research iiulicatcs that llic answers to 
questions differ extensively. Hescarcli will be direci 
lual action taken and at patterns of infliieucc, rallu 
the formal .system as it was designed to work. 
Research will cenler on five water resource areas of c 
the Basin: Water supply, vvasle water iiianageni< 
conlrol. eleclrie power gencralioii, and water an 
liiiid based recreational and environmental enhance 
grams. These five areas will Ite described in terms i* 
present planning and development, ami piilteriis ol 
making will be ascertainet) hy a combination of c)il 
terviews and cxliaustivc analysis of Hie written re 
final project report in 197.^ will provide a dclaileil 
base for use in redesigning iiiKiiliilion.il arninguinoiii 
provide now analytic probes for use elseuTicrc in re 
water resource pianning and ilevelopment, 

.SUPPOR l'ED BY U S. Dept, of Interior ■ O. Wlr. K 

6.0293, LEGAL ISSUES ON I-CONOMIC UTIL 
OF THE CONNECTICUT- RIVER IT.OOD PLAINS 

D. WILKLS. Univ. of Massaciiiiselts. Man ik His En 
Inst., AntlivrM, ()1()()2 

Idcniifics legal issues with an impact on jterniisssilil 
(lootl plains along llie Coniicctieiil Rivei and issues 
flucnce calculations of public costs involved hi fl 
management along Ihe River. 

SllPPORT EI) BY U.S Dept, of liueriot • O Wtr. U 

6.0294, LEGAL I ACTOR.S IN iGONOME J RIC 
ING OK LOCAL I LOODl’LAIN MANA 
DEVICES IN niE CONNEf. llCLIl RIVl-R BASIb 

O. WILKliS, Univ of MassacImscTls. Water 
Rcsetirch Clr.. .-l/n/imr. Mmidchn.fctis ()I()(J2 
Abstr.'ict: Content covers: iiilminislialive and legal cc 
use of econometric models in HoodpLun mauagettv 
gics tmd prolrlems of reducing vulnerability of i 
measures to slmw acctirncy of the process used tv 
dalii inputs, persuasiveness of sources, aiul iiiinlil 
for calculator ami comtmter runs. 

Pul). Sei). 73: NTLS No. PB-226 76.5/6; PC 

L45. 

SUPPORTED BY U-S. Dept, of Interior • O.W R. T. 

6.0295, RE-DRAKT OK SE.EKONK ZONING BY 
NOVEMBER 1969 

J. l{I.ACKiyEl.I.. State Dcpl. of Community Afr.s , iio 
saduisens 02202 
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Pub Jun 69. 50p, NTiS No PB I94 552: HC S3. 00 .MF 
S0 65. 

.SUPPORTED BY U S. Dept, of Housing & Urban Develop- 
ment 

6.0296, PLOOD CHARACl ERISTICS OF SMALL 
DRAINAGE BASINS IN VERMON I 

C.C- JOHNSON, U S. Dept, of the Interior. Geological Survev. 
BoMon. Masiiichiiselis 0220.3 

To obtain an adequate measure of sireamfl(»w cliaracleristics of 
small drainage areas, and to analyze the .streamflow records 
for the particular needs tif the highway engineer. 

The development of a technique for estimating the magniliidc 
and frequency of floods on small drainage areas in Vctmotrl 
for the use of the highway engineer. 

Installation and maintenance of I 1 continuous-recording stream 
gages with recording rain gages plus alMmi *10 crest-stage 
gages on drainage basins of less than 10 square miles, all 
located in carefully- seletled places so as to .sample a wide 
range of physiographic variables Probably using a muliiplc- 
icgression antilysis 

Discharge data has been collected at I I contiiiwuis-recording 
sircamflow statittas plus rccortling riiinfall records in addition 
to annual peaks at the 40 crest-stage gtiges. A status report 
has been prepared. 

Conlinuiiiion of data collection. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0297, FLOOD CHARACT LRIST ICS OF SMALL 
DRAINAGE BASINS IN RHODE ISl.AND 

C.O JOflNSON, U.S. Dej)!. itf the Interior, Geological Survey, 
Bdston. Mttswiiiisl'tlx 0220.3 

To obtain an adequate niu.isurc of strcanitlow characteristics of 
sninll drainage areas, and to analyze the streamnow records 
for particular neetls of the highway engineer 

The development of a tcclinii|iic for estimating the niagnttudc 
and frequency of floods on small drainage areas in Rhode 
Island, for the use of the highway engineer. 

Inslallaliun and iiiiiinlenance of .5 conliniioiis-recordiug stream 
gages with recording rain gages plus ahoiit 13 crest-stiigc 
gages on drainage basins of less than 10 s<|iiiirc miles, .-ill 
located in cnrefiilly selected places so as to sainpilc a witle 
r.jngc of physiographic variahles. Probably using a imiltiplc- 
regression analysi.s. 

Discharge data has been collected at 10 contmuoiis-rc.-ordiiig 
sircamflow stations plus recording rainfall records in addition 
to annual peaks at the 42 crcsl-slage gages A status rcjiort 
has been prepared. 

Continuation of data collection. 

SUPPORTED BY U,.S. Dept, of Interior • Crcological Survey 

6.0298, USE OF ERTS-I DATA • SUMMARY REPORT OF 
WORK ON TEN TASKS 

F.i THOMSON, Environment.d Res. Inst. Mich., /tun Arbor, 
Mkhif^on 48107 

Abstract: The aullior has identified the following significant 
results. Depth mappings for a portion of l.ake Michigan and 
at the Little nahaina Bank test site have heeti verified by use 
of navigation charts and on- site visits. A thirteen category 
recognition map of YcUowstoitc Park has been prepared. 


land nijipping has been accomplished by slicing of single 
band and/or ratio processing of two hands for a single obser- 
vation dale Botlt analog and digital processing have been 
used to map the Lake Oniarii' basin using ERTS-I data. 
Operating characteristic curses were developed for the pro- 
portion estimation algorithm to tietermine its performance in 
the measuremenl of surface water area. T he signal in band 
MSS-5 was related to sedinient content of waters by 
modelling approach and by relating surface measurements of 
water to processed ERT'S data. Radiance anomalies in FRTS- 
1 data eotild he associated with the presence of oil on water 
in San Franeisco IJay. but the anomalies were of the same 
or<lcr as those caused by variations in .sediment concentration 
and tidal flushing 

Pub Jan. 74: W)p , N ITS No. F-74- 1030 1 : PC $6.00 ME Si 45. 

SUPPORT I:D BY U.S Natl Aero & Space Adni 

6.(1299. PREDICTION OF' THE MAGNITUDES AND 
FRHOUENCIES OF FLOODS IN MICHIGAN 

L.t'. HRATER. Lbiiv of Michigan. School of Engineering, Ann 
Arln»', Mii hiynn 4gUV6 

Abstract: T he report is divided inio two pans: Part 1 priividcs a 
vicscription of the research and detailed information nn the 
results ami applieaUon, .mvl P-arl U gives the pr-actieal design 
curves. All known methods of predicting floods from 
precipitation were Investigated and the infiltration capiicily • 
unit hydrograph procedure was selected of this stiuiy Data of 
rainfall, sn«»w nicll. tind (looii runoff from 58 drainage basins 
varying in size front 0,{)2 to 7.34 square miles were analyzed, 
The Innitiation values were derived from 16 draintigc Itusins 
in Soutlictistcrn Michigan TTie .shape of the unit hydrogrnpli 
w.ns found lev depend on the area t>f ilic drainage hasin iind 
the degree of nrhanizaiitm which was teprosented by the 
population dcn.siiy. 

Pub. Aug. 7i: 56|).. NT IS No. PB-214 286/7: PC 53.00 Ml' 
$095. 

SUPPORTED BY No FornKil Support Reported 

6.0300, AN ECONOMIC ANALYSIS OF IT.OOD 
DA.MACil- KI-DUCTTON Al.TTiRNATTVES IN THE MlN- 
NFSOI A RIVER BASIN 

AM. HOPr.MAN . L’tiiv of Minnesota, Water Resources 
Research Ctr., Mtunemmlk, .Vfuiiuuiiri 554 14 

Al)str.-icl: Incidence t)f flooil costs analysis provides justifiealion 
for the imposition of land-use restrictions in flood plains in 
Minnesota. The analysis iiulicatcs that governmental units 
were Ibo uitimate hearers of nciirly half the flood costs in tlie 
Minne.sot<i River Basin in the 1965 and 1969 floods. Govern- 
nient unit-s have a snhsiaiUiul, justifiable interest in keeping 
floiul costs d<nvn. l•tood damage pt)teniial will continue to 
rise over time unless land use controls arc instituted. 
Moreover, govcrnmeiil cost.s are likely to make up an even 
larger prrtporlion of flood costs in the fulure, witli the advent 
of Fcdcrol flood insurance and an expanded Federal Hole in 
the provision of disaster relief. Therefore, thorough and 
vigorous cofoiccmcnl of the 1969 Flood Phiin Management 
Act Is recommended. In areas where neither evacuation nor 
.structural prt>leclion is economically feasible, land-use 
restrictions alone will have to suffice to curtail flood losses. 
The beneficiaries of structural Hood control work.s ought to 
lx; assessed for a fair share of the costs of such works This 
policy is iiol so crucial for existing flood plain developments. 

Wiaf fnxxrtfir\l Ty-sf' . J a . . 
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6.0301, l-LOOD r-ORECASTING IN THH UPPER MID- 
WEST • DATA ASSEMBLY AND PRLI.IMINARY ANAL- 
YSIS 

/I F. PaOST, Univ of .Minnesoia, Si Anlhony Falls Hydri. 
Lab.. Mhiiienpolis. Minnesota 55414 

Abstract The objective of this study is the development of 
anolyiical procedures ntid ihe correlation of hydrologic data 
to aid in the prediction and control of 'spring tliiods irt large 
Upper Midwest waiershcd.s The study Ls divided into three 
phases The present work (Phase 1) hits involved lU the as- 
sembly of meteorological and hydrological data concerning 
past spring floods and new data pertaining to floods during 
the conlr.nct period and (2) procurement and preliminary 
evaluation of selected nrathematical models of waieisheds- In 
future work under phases II and 111 the data will be subjected 
to further analysis using available niailiematicnl models, 
modificalinrs of .such ntoilels. .nnd new models to assist in 
synthesi 2 ing continuous runoff records. 

Pub. Juti. 72: 6-lp, NTIS No Pn.2l4 091/1: PC S30C MF 
SO.9.5. 
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6.0302, THE LM'ECTIVF.NESS OF FI.OOI) ('ONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT 

i/A'A'A'OIFA'. Lower Minn Riv. Wirshed Disi. Sutage. Min- 
neiOfa 5537H 

Abstract: Flood protective structures in the Lower Minnesota 
River Watetshed District, ptopotly planned and constructed, 
are cconomiciil in providing protection against potcniini 
Hoods from the Minnesota River only for existing installa- 
tions. New construction in the flood pl.iio should include 
flood protection by proper location vif stmciuics as an in- 
legrnl part of the original design In most cases, capital im- 
provements should be made above iltc flood plain and far 
enough away from the niair elinnnel of ilie Mmncs<>i.i River 
so as not to unduly restrict flood flows. Dikes, bulkheads, 
s.'indbflgging. dams, and other slriiciurcs would not be neces- 
sary if the Hood plain were devciopcrl .iccording to souml 
flood plain man.igciucnl principles. There is no economic 
necessity for flood protective siructiirc.s on agricultor.il liiiids 
even though the lanrl is flooded on an avcrngc of once u 
year. Agricultural use of the flood plain does uul restrict liigli 
Dows and is, ilicrcrorc, a good use of the flood plain. I.ow 
cost flood pl.iin nian.'igenient is the most ceoiiomical means 
of reducing and clintinuting both losses ami the need for 
further protection 

Pub. Jul 7U; 244p., NTIS No PH iy6 114: PC 13.00 MF 
50.95. 
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6.0303, WATER RESOURCES OF THE RED RIVER OF 
THE NORTH DRAINAGE BASIN IN MINNESOTA 

K IF AfACLAY, U.S. Dept, of the Interior, Geologie:iI Survey. 
St. PaiU, Minnesota 55414 

Abstract: Wilier problems in the Red River of the North basin 
in Minnesota include flooding, piillitlion. ami water 
shortages. In the morainal area, prohlcnts generally arc ah- 
sent, but in the flat plain of former Ghncial Luke Agassiz, 
they c.an be severe. About 5.1 million acrc-fcct of water is 
nerenniallv nvnilable. Avoracc annual flow in streams iribuin- 


northwest part of the basin. Regionally, ground water move‘ 
westward from morainal area to lake plain or Red River. Lo- 
cally, ground water in the morainal .area moves from high 
ureas to adjacent lowlands. 

Pub. Nov. 72; Ulp. NTIS No. PB-2IX 965/2; PC $3.00 MF 
$0.95 
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6.0304, FLOOD PLAIN STUDIES -MINNESOTA 
UNKNOWN, U.S Dept, of the Interior. Geological Survey. Si 

Paul, Minnesoui 55414 

Recurrent flrsoding of Minnesota .streams is causing ever in. 
creasing damage to property and l('•;s to commerce .iiid in- 
dustry Recogni/mg this problem, the Legislature enacted ihe 
Flood Plain Mangemcnl Act of 1069. This Act provides for a 
floml-pluin management program to guide developnieni of 
the flood plains in a m.'inncr to reduce flooti damage ar.d 
require local governmental units to adopt, eiifurcc, .ind ad- 
minister sounti Hood plain management ordinances when suf- 
ficient technical information is available. 

Provide flood-plain information for designated reaches of 
streams mid municipalities in a form suitable for users to 
e.stublish flood-plain management measures. It will furnish a 
basis for the stale to coordinate and cvjiluate the effects of 
the flood-plaitt numagcmcni uciivliies of commiiiiUiei m the 
Slate. Data in the forms of Hood profiles, Hood frequency 
analyses and strip maps showing the areas inundateil by the 
lOO-ycar Hood will he prepared. Floodwiiys design.iied liyih.e 
state and local interests will be evahiated by the step- 
backwater method. Reports on signiflennt reaches of major 
rivers will he assembled for siale piihlicntion. 

Field surveys or pliotogrumnictry techniques will he used for 
obtaining valley cross-scciion.s in urban areas. Digital cvn- 
pnicr models will be consirueted using the stcp-bnckwnicr 
techniques to develop profiles of the lOO-ycar floods. The 
models will he tested against nvailahlc historic flotKl prufilts 
and used (o evaluate the effect of proposed Hood |>lain cr- 
cfoachmeitis. Profiles of the regional ( lOfl-ycar flood) will be 
devised for extended reaches of streams in predumiitautly 
rural areas based on historical floods where .such data .irc 
available 

Detailed fluud-plain .siudies for 8 comiminilics w-cre released to 
the open-flic Flood-frequency profiles were developed fur 
the lower St Croix River which will be published jnintly Iry 
the Deparlincnts of Natural Resources of Minnesota end 
Wisconsin. Data ticvelopeil in this project will form the basis 
fur implementation of flood-plain regulations required under 
the Slate Flood Plain Management Act. Some of the studies 
have indicated signiflcanl potential increases in flood stages 
owing to recent development.s in the floocl-phiin areas 

Additional flood-plain studic.s will be made for selected com- 
munities and for major stream corridors through the Twin 
City metropolitan area as funds permit. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

6.0305, FLOOD PLAIN MANAGEMENT STUDIES • 
LOWER MINNESOI A RIVER 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey. 5i. 
Pan/. Minne.mia SS4I4 

Recurring flooding of Minnesota streams causes increasing 


MAJOR DfSASTtR TYPES 
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lioti is iiv.iilablc for the delineation of flood plains and flood- 
v.ays. Municipalities along the lower Minnesota River suf- 
fered extensive damage in the floods of 1965 .iiul 1969. The 
lower Minnesota River Valley is one of the most critical 
flood prone areas of the .state. 

The study will provide the data necessary for the development 
nf a flood-plain management program for the lower 35 miles 
of the Minnesota River. It will furnish a basis for the slate to 
coordinate and cvulualc the effects of the nood-plain 
management activities of the several coinnumitics along the 
liver- The profile and area inundated hy the 100- year flood 
will be shown hy a strip map Muodway.H dc.signnled by the 
Slate and local interests will he evaluated by the step- 
backwater method Concurrently, HUD Type 15 flood in- 
surance studies will he made for Blonniiiigton, Carver, and 
Chaska. 

Pholugr.imnieirie techniques will be uscil for obtainirtg the val- 
ley cross sections and the slep-hackwaler method cmploycsl 
to develop a profile for the regional () 00- year) Hood A 
digital contpiiier model will he eonstrucleil and tested against 
availuhle historic Hood proftles. The movlel will then \vi used 
to define the profile for the regional flood and the flood plain 
will lie delineated on itiaps The effect of propo.scd fl«M>d 
plain cneroiiehnicnts will he evaluated and ftoodway limits 
tested until an acceptable eouriguralioii Ls acliicvcd The ac- 
cepted floodway will ulst> he shown on the maps. 

Step-hne-kwater computiitions have all been completed. |-lood- 
plain nreus have all been delineated and surcharge crfccl on 
the lUO-ycar flnoJ, resulting I'rom proposed ciicronchmcnt to 
(he floodwiiy limits, ha.s been determined, l-'itial drafting of 
the report iind preparation of the text is nearly completed. 
The study has poiiiicil out the significant anumni of 
backwater lesulting fioin recent developments in the flood 
plain, which lias prompted the adoption of more restrictive 
measures hy regulatory iigcncio.s 

i'irtiil report will he publi.shcd. 

SUPPORTED HY U.S. Dcpi. of Interior • Geological Survey 

6.0306, SOCIO ECONOMIC IMPl.lCA I'lONS OI- ALTER 
NATIVE WAll-R RESOURCES POLICIES IN MIN- 
NESOTA 

JJ. H'ATJ.TJ, Univ. of Minnc.sola. Scliool of Agriculture. Si. 
Piitii, Miiincsohi 55101 

The Stale of Minnesota has only recently undcriaken signinciinl 
comprehensive water resoiirees planning iiciiviiy. The Slate’s 
first assessment of water and rcialerl land resources has Iteen 
completed. The assessnient has a lime liori/of» of about 50 
years, and represents an iiltempi to identify emerging 
problems in water and related land resources development 
and manngcnicnl. 

While the assessment encompasses a lime hori/cm of about 50 
years, the Slate executive branch and the Legislature 
gencrnlly operate within a limited lime horitrun of two to 10 
years to allocate the efforts of the State Government. In the 
near future, significant decisinn.s will have to be made which 
will necessitate, either implicitly or cxpHeitly, selection of 
policies regarding flood plain nianagcmeni or non-slniciural 
alternatives versus structural flood control projects; advanced 
waste trentnicnl versus low flow augmcnlatiun; shorcland 
management versus corrective measures for water quality; 


identify the economic and social consequences of alternative 
couttuis of action. 3) To evaluate the economic ,md social 
consequences nf alternative actions so that a rational husis 
for decision making cun he presented 

SUPPORTED DY L'.S Dept of Interior - O. Wtr. Res. Rch. 

6.0307, URRAN SYS'lEMS - STORM DRAINAGE & 
ELOOD PLAIN MANAGEMENT, SANITARY 
SEWtRAGE. SOLID WASTE MANAGEMENT (ABBREV) 

J.A. t'LLtOTr, Diversified Consiillants Inc., Jackson, Mississippi 

Abstract: The report present.s long-range plans for flood plain 
niiinagcinenl and storm <lroinuge improvements in the four- 
county Mississippi Gulf Region. 

Pub. 1972: HSp., N'HS No Pn-212 432: PC SlO 75 ME 50.95 

SUPPOR TED BY U S Dept, of Housing & Urban Develop- 
ment 

6.0308, URBAN SYSTEMS - WAIERWORKS, SANITARY 
SEWERAGE, SOLID WASTE MANAGEMENT, STORM 
DRAIKAOH & n.OOD plain MANAGEMENT (AB- 
BREV) 

J.M I'-LLiOTf, Diversified Consultants Inc.. Jackson, Mi.tslssippi 

Alwiraet' Ihc report presents the goals, objectives, and stan- 
dards of the Uulf Regiontil I’Innning Commission (Hancock, 
Harrison. Jackson, and Pearl C.’ountics. Missis.sippi) for urban 
.systems services including w.iterworks, sanitary sewerage, 
solid waste management, sionn drainage and flood plain 
management 

Pul). 1972: I81p . NTIS No. PB-212 429: PC $1 1.25 MF $0.95. 

SUPPOKTED BY U S. Dept, of Housing & Urban Develop- 
ment 

6.0309, 7.0NINU ORDINANCE AND SUBDIVISION 
REGULA HONS, I-RIARS POINT, MISSISSIPPI 

l*.J BAKL(>tV', State Comm. & Area Dev. DIv., Jnekson, Mi-tt/.t- 
sippi 

Al>J.u;sct. The toning ordinance establislics regulations govern- 
ing the use of land within the corporate limit.'; of Eriar.s Point, 
Mississippi Those regulations are designed to implement the 
rccommciulatioiis outlined in the future land n.sc plan for the 
town and to promote prucetUircs for adoption, amendment, 
and ciiroreeincni. 'I he subdivision regulations esiahlish regii- 
latkins governing the subdivision of land within the corporate 
limits of the Town of Friais Point, Mississippi I'hese regula- 
tions provide for filing suhiMvision plats; establish design stan- 
dards; and provide procedures for iidoption, aniendmenl, and 
enforcentent. 

Pub. Apr. 72: 45p.. NTIS No. PB-212 329: PC $4.25 ME 
50.95. 

SUPPORTED BY Mississippi Res. & Dev. Center - Jackson 

6.0310, CITY OF JACK.SON. MISSISSIPPI, WATER 
RESOURCES S lUDY 

fl/i. U'ASSON, U.S. Dept, of the Interior, Geological Survey, 
Jackson, Mississippi 39205 

This research is part of the program of water resources in- 
vcsligations conducted by the U. S. Geological Survey in 
csKipcTiUton with the State of Mississippi. 

Purpose: To provide liytirologic data which will enable planners 



polenli.i] ol the Wilcox uroup Jur iiuuistriai supplies will he 
collecled. Site studies will he nude where shHlIow ground 
seepage is a problem in city construction. 

SUPPORTED DY U S- Dept, of Interior - Geological Survey 

6.0311, CITY OF JACKSON WATER RESOURCES 
STUDY 

K.y. WILSON, U.S. Dept of the Interior, Geological Survey, 
Jackson, Mississippi 39205 

The occurrence of damaging floods in recent years Itus caused 
cili/ens and city uffici.il.s to consider Ouud control measures 
and to cooperate with the USGS ir^ collecting the basic 
hydrologic data on which to base a sound design. As part of 
a water development and management program, the city of 
Jackstin cooperates with the USGS in appraising the ground- 
water resources of the Jackson vicinity in order to have this 
Inform.itlon iivailahle for possible emergency on supplemen- 
tal water supplies for Jackson and for iiidustrini prospects 

To develop flood profiles and flood inundatioii nuips for prin- 
cipal streams in the Jackson vicinity. Collect flood data for 
(A) hydraulic studies as rcducsteil for existing or proposed 
culverts, bridges, or ch.*inncls in the city; (li) consultation 
with industrialists or others concerning fltxiding; and |C) 
preparing flood reports of unusual floods To keep ahrenst of 
ground-water-supply devdopmertt and monitor the cfTccts of 
withdrawals 

A network of tain gages and streamflow gages will he 
cslublishcd to appraise flooding. l-olUiwing cxircinc flootls. 
special surveys of rainfall and nuuding will he undertaken to 
supplement the gagc<l daiit. Urban flood-frequency studies, 
incorporniing natural and land use par.imcicrs. will he made 
and the results used in developing profiles and inundation for 
scltfcied floods. A network of selected observation wells will 
he monitored lo follow the water-level trcruls in the princip.'tl 
aquifers. Ground-water pumpngc will he invcnioried periodi- 
cally. Special studies concerning ground-water quality and 
sliullow seepage will he made as clieir nceil arises. 

Routine operation of gaging streams .ind wells was continued. 
An inundation map of tlic Jackson <|uadraiiglc (7-1/2 
minute) showing limits of tlic lOO-year flood for nil major 
streams was completed. A special siinly of u reciiflcd chan- 
nel, 12 feet deep, showed Chat vegetation growth over the K- 
ycar period since rcciincalion reduced the cariying capacity 
of the channel by more than .TOO percent at half-hankfull 
stages Well recotds in the Jackson area were ended for com- 
puter processing. 

To submit for publication an inuii<l.i|jon map showing limits of 
lOU- year flood for all major .streams in Jackson «|Ui>drniigic 
f7-l/2 minute). Contimie coditig well records in Jackson 
vicinity for computer processing Update well inventory of 
the greater Jackson .trea. 

SUPPORTED I3V U.S. Dept of Interior - Geofogicaf Survey 

6.0312, MODEl. STUDY OF CANNEI.ION LOCKS AND 
DAM. OHIO RIVER, INDIANA AND KENTUCKY 

J.J. FRANCO, U S- Army. W.iterways Experiment Station. 
yicksbiirf!, Mississippi 39180 

Purpose of study/investigation; ! o hwestigntc navigation condi- 
tions in the lock approaches and effects of the siriicTures on 
flood stages 

Approach or plan: Two models were used in this study. A 
1 : 1 20- scale model reproduced about 9 rti ilcs of the river and 
adj'aceni overbank areas. A i:25-scaic iiiodcf reproduced 500 
fl of the lock approach ch.nnnel, intake manifolds, the lock 
chamber. Ciilt^ert .sidewall nnri r>iirlr,tc nn/t 200 O 


MlUng anu bmptying ;>ystcm, (..annelton Mam l.tick, Oh o 
River, and Generalized Tests of Sidewall Port Systems for 
110- by 1200-ft Locks; Hydraulic Model Investigation', 
published in February 1966. A final report on the I;l20.sci'e 
model is in preparation 

-SUPPORTED E)Y U S. Dept of Defense - Army 

6.03I.T, MISSISSIPPI BASIN MODEL 

UNKNOWN. US Army. Waterways Experiment Siiilioa, 
yickshurfi. Mississippi 39180 

Purpose of study/invcstigalion: To study the counlinatinii of 
releases from reservirirs. investigate the effect of rcscrvcL- 
operation on flood stages, check the routing of project ,inj 
other floods, establish and check levee grades, prcditl si.igct. 
and determine the effect of floodways on stage rcdiiclmn. 

Approach or plan: To study various reservoir opcr,iiiar 
procedures and their effects on drmnstream stages iinJ 
discharges. To study various levee alignments and mhei 
structures in the flooil plain and their effects on stages ,»n:l 
discharges. 

Progress lo date: Testing was l>egim in February 1951, .mi.| 
various testing programs have been condiictetl on tlic nuidcl 
since that time for the OfTice. Chief of Engineers, l.o«cf 
Mississippi Valley Divi.sion, Soutliwcstcrn Division, Ohit' 
River Division, Missouri River Division, various St.iic aiJiT- 
cies, and a few private businesses. JU'ports of tests lime Tetn 
published and most arc available on loan from the Uluiuy 
the Waterways Experiment Station 

SUPPORTED BY U S. Dept, of Defense - Army 

6.0314, DEMONSTRA TION OF THE ELECTRIC ANAIOfi 
MODEL OF IME KANSAS RIVUR AT THE UNlVl-RSllY 
OF CALIFORNIA IN BF.RKHl.E V 

UNKNOWN. U.S Army. Walerwtiys Experiment Sltitio.i, 
yukshiirp, Mississippi 39180 

AbsUacl- An viccttic auulug model of the Kansas River \\ 
described for sttidying flood llow.s and flood foreeiisiing. 

Pub Jun. 63 26p,. NTIS No AD-733 953: PC S3l)U MT 
$0 95. 
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6.0315, FORT SCOTT LAKH. MARMATON RIVFR, KAN- 
SA.S 

UNKNOWN, U.S. Army, Engineer Di.striet, Kiinso.s (Vfy. kth- 
sotiri 63 1 2t) 

Abstract: Construction of a dam and lake in Buurbim Cn'.iiii). 
Kansas, will provide ITuoil prutectiun. water quality coiitii’l. 
water supply suirage, rccrciition, and fisli ami wildlife 
enhancements. The lake will inundate 5.000 acres of l.iiiJ 
and eliminate 25 miles of Marmaton River and ttiluil.ity 
streams and associated fish and wildlife habitat. 

Pub. Jul 71: LTp.. NTIS No. Pn-201 520-D: PC $3.0U 

SUPPOR TED BY U S. Dept, of Defense • Army 

6.0316, DF.VELOPMENT OF MAGNITUDH AND 
FREQUENCY RHI.ATIONSHIPS OF FLOODS ON SMAl.l 
STREAMS OF MISSOURI 

L.D. IIAVTU, U.S. Dept, of the Interior, Oeologicnt Stnvcy. 
RvUa, Missouri 65401 

■Magnitude and frequency of flooding in Missouri has Ih’cu 
adequately defined for areas draining greater than 50 squue 
miles, but frequencies for greater than 25-ycar recurrence in 
tervals have not been defined for areas draining less than 50 
square miles. Peak-flow data on small drainage areas :irc uf 

Uvnnth t/N r\C f1rx/^rfino ori?5^kf 


major disaster i yphs 


6 . 0319 , 


( 1 ) To define inagniuide and frequency nf flooding for areas 
draining less than 50 square miles, (2) Determine any re- 
gional p.iuerm thav may exis^ rcsvilfing from icgiession analy- 
sis of peak-flow data; (3) Determine future needs for dala 
coUection in the sniall streams network 

Existing short-term rainfall-runoff data on approximately 50 
small stream stations will be calibrated to a mnthematictil 
model Long-term precipitation dala will then be used to 
generate long-term peak-flow daia. Resultant long-icrm peak- 
flow (lata will he fitted to the Log- Pear.son Type III disiribu- 
lion. Regression analysis will be made using physiographic 
parameters to obtain optimum equations for the 2-. .5-, 10- . 
25-, SO-, and lOO-year flood. 

Project is 95 percent complete. Report is in colleague review to 
complete report. 

SUPPORTED IlY U.S Dept, of Interior - Geological Survey 

6,0317, HYDROLOGY Ol- STREAMS IN ST. I.OUIS 
METROPOLITAN AREA 

JJ.IK, Sf'ENCHH, U.S. Dept of the Interior. Geological Survey. 
Roiln, Misionri 65401 

I'our major dfiiiniigc Itasins in the metropolitan St. Louis area 
fire now being used to drain uncontrolled storm water from 
many urbanized areas. Storm waters carried away by these 
sirciimri arc increasing witli increased urbanization, causing 
greater flooding and erosion, l ittle or no ittforniaiion on the 
hydrologic characteristics of these Inisins is available, nor is 
any available on the effects of urlv.inrzntion on the basins ru- 
noff. Knowledge of the hydrologic clinractcrisiics and Ihc ef- 
fects of urbanization will he a valuable tool in the economic 
and effective design of channel tniprovcnicnis now uml in the 
future. 

Furnish designers and planners basic information on the 
hydrologic characteristics of (lie project basins. To analyze 
basic liydroliigic data to deicnnine frequency of flooding and 
effects of urhnni/alioM upon tlie raiiifall-run(>ff relationship. 

Approximately 100 crest-stage gages will he constrnctcil along 
each sireiim to record fioori profiles. Through interview- of 
local residents historic flood elevations will he used to 
develop flood-iniiiuhition maps. C'oiilitiunii.s recorders placed 
rear the mouth of each basin will provide stagc-discliarpc 
relationships that will indicate basin discharge. ITood-hydro- 
grnph recorders with synclironous continuous rainfiill recor- 
ders located near the centroid of each basin along the streitm 
channel will he used a.s an aid to define urbani/.'ition effects. 
Urbani?.nion effects will be shown by relating lag lime 
between mass of rainfall aiul mass of runoff to basin chanic- 
iciistics. 

Flood data on hisloricnl cvcni.s outside the period of record has 
been collected in all basins and reports published. Singc- 
discharge relations Itnvc been established at about 75 pcrcciil 
of the gages. Dnsin parameter lietcnnination is about 50 per- 
cent complete. 

Continue collection of rainfall, stage, and di.schnrge data. Anal- 
ysis of data for a report on rainfall-runoff rclntionsliip. 
Reduce the number of recording gages to the ones that htive 
ratings or the best chance of rating Enter nil dam gathered 
to dala on disk storage and commence calibration runs and 


Construction of flood-control reservoirs and the allocation of 
capacity in multi-purpose reservoirs for flood control have in- 
creased in recent years. Cr«:. h in numbers and capacity of 
flood-storage projects appears to be continuing. Additional 
data arc needed for the planning, design, construction, and 
operntion of projects that include the storage of flood waters. 

The objectives of the study are to present ( 1 ) processed flood- 
volume- recurrence data for all long-time continuous-record 
stations and those short records that can be extended by 
regression analysis; (2) Regional equations for the estimation 
of flootl-volume-rccurrence data at ungaged sites. 

The analysis will be made by using methods outlined by G.A. 
Kirkpatrick and H.C. Riggs in administrative reports 
prepared in the hydrologic studies section. The Log-Pearson 
Type HI dislributton will be fitted by computer to the 
logarithms of the tabulated highest mean discharges for vari- 
ous durations to obtain flood-volume-recurrence data for 
each station. Special emphasis will be placed on recently 
available dat.i from drainage areas of less than 50 square 
miles When all station data have been analyzed, regional 
equations for plains and plateaus will be defined by utilizing 
STATPAC computer programs. 

During 1973 fisc,tl year computer woik was con^pleted and re- 
gional flood-volun»c equations for the plains and plateaus 
were finalized. Work w.ns completed on the report manus- 
cript. colleague reviews were obtained, and the manuscript 
received upproval by regional .itnfT and Director’s Office. 
Publication an o report in the Water Resources Report Series 
of the Missouri Geological Survey occurred near the end of 
the fiscal ye.nr. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

6.0319, HYDROLOGY OF STREAMS IN ST, LOUIS 
COUNTY - MISSOURI 

UNKNOWN, U.S. Dept, of the Interior, Geologiciil Survey, 
Kol/a. Missouri 65401 

As llic popululion nf St. Louis City declines the population of 
St. LoxiLs County increases. Subsliintinl changes are being 
made in the use of land in the niriil ureas. Storm-w.Tter 
drainiigc Is one of the principal protjicins. Inadequate ctaia 
fur planning of roads, use of fiood-pluiii arcus, zoning or- 
ilimincc on land use and chiinnul improvements nccessilnle 
collection of data siiilabic for flood-inundation maps and 
other analyses. 

To determine the effects of urbanization on runoff from small 
strearns in Si. Louis County, Mo. 

Reconnaissance of streams which drain (he areas tiint will be 
afTectexI by urhanizntion will be made to determine the 
number of data collcoting sites needed for definition of the 
hydrologic characteristics of the area. Flood dala will be col- 
lected at many sites on a continuing basis to define flood 
frequencies^ flood profiles, channel shapes and capacities, 
flow chanicietislics and other factors needed to study the 
suburban-rural hydrology. Gaging stations, crest-stage gages 
and precipitation stations will be installed at a sufficient 
number of sites to furnish the data needed for the analysis 
outlined above. 

Data collection sites and basin parameter calculations have 
been completed. Staee-discharce relationships are beinc 


RIVI;R UAblN. 

USKXUiiS. L S Arn.y. Hng.nccr District. Si- •«««'«« 
fi3l2U 

Ahs.fdCt An appcnOix lo ^hc crn.mnmemal “"P"*-'* 

<ltaft for Meramcc Park lake on the Meramec Riv^r. Mis- 
ioun toniams mfocmat.on on afca flooding. cartht|wakes. 
ss.aicf <.cl!s, M.rU. nora an.1 fauna taxonomy, aquatic biota. 
uiMlife. ami aquaculture. 

P„h Ap, 7! 144p, NTIS No EIS.MO-73.0W6.D-2: PC 

S9.25. 
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ftOJll. Pl.QOOPLAlN MAPPING AND PLANNING KOR 
THH 50 AND lOU YF.AR INTtRVAL FLOOD ZONES OP 
THH BITTERROOT VALLF.Y, MONTANA 

KM -VOLLV. Montana Stale Univeisily. Water Resources 
Research Ctr . flotemun. .V/o«M»i«i 59715 

Abstract Hood harard maps, delineating SO-year and 100-year 
flood plain areas, v-ere prepared for an 80-milc reach of the 
Bitterroot Roer in Western Montana. Discharge rates cor- 
responding to SU-year and lOOyear recurrence frequency 
were obtained for six stations on the river using graphical 
methods suggested by the U.S. Geological Survey River 
stage uas monitored at 1 5 locations in the reach for a l4-d,iy 
period during the June 1972 snowmelt runoff season to 
develop simulated rating curves. Aerial photographs of the 
reach vsere taken on June 1. 1912 when the river was in 
flood stage hut before the snoivmelt peak had occurred The 
photographs were used in conjunction with the ground con- 
trol sites to establish flood bouttdatic.s corresponditig to 50 
.ind 100* year floods. 

Pub Oct 73 I03p.. NTIS No Pn-226 082/6: PC $4.25 MF 
$1.45. 

SUPPORTED BY U.S Dept of Interior • O WR.T. 

6.0322. EVALUATION OF FLOOD PEAK PREDICTION 
METHODS IN SEMI-ARID RF.CION.S IN RELATION TO 
DAM SAFETY 

A.fi CUN.WISCHAM. Univ. of .Nevada. Desert Research In- 
stitute, Reno, S'e^adii 89507 

Various commonly used methods of flood peak prediction for 
ungaged basins will be applied in two hydrologically dis- 
similar regions of Nevada. Results will be analyzed with re- 
gard to making the foUov^ing comparisions First, the relative 
diffetences resulting from the application of the various pre- 
diction procedures to individual study area watersheds will be 
determined. From this information generalizations will be 
made as to the magnitude of variation which can be expected 
in the use of particular prediction methods in semi-arid areas. 
In addition, comparisons of the flood peak recurrence iitter- 
val v.ilucs produced by each method for all study watersheds 
will be used to determine the degree of variation to be ex- 
pected for each particular prediction method. Final results 
and comparisons will be evaluated with regard to current 
dam and spillway safety criteria. 


SUPPORTED BY U.S Dept of Interior - O. Wtr. Res Rch. 

6.0323, HYDROLOGY OF SUBURBAN AREAS • NEW 
JERSEY 

K. .\ATftAS. Rutgers the State University, Agricultural Experi- 
ment Sta.. New Rninswick, New Jersey 08903 


The effect on the rainfall-runoff relationship on small 
watersheds in central New Jersey as the land use changes 

from aoriculliire .nnH fnr<><trv in cuhnrhnn ylAt-.>lnnn,An> 


water and soil resources in agricumn.ii .ue.is 
urban deveUipmciil will be determined. R-.imfal! will 
sured by recording rain gages with punched paper t 
put. Runoff will he obtained by means of stage t 
with punched paper oittpiit Pertinent parameters 
watershed will he determined from available aeria 
grapiis ami contour map-s. .Surveillance on land use 
kept by inspection 

Document provitled to S S.) F.. by the ll.R l.S. 
SUl’PORTED BY New Jersey Slate Government - T ri 

6.(1324, ECONOMIC BASIS l-OR WATTiU RF.Sf 

analysis 

IV WHIPPIM. Uutgers the Stale L’nivcr.sity. Wsiter R 
Rcsciirch Inst . New llnniwiik. New Jersey OH'JO.T 
Abstract: The vrork provides improved ceonomie priiiti 
methodology for water resources plimning. A husic ii 
jectiic function is projuised, which can he (luaiitinci 
for special cases where income redistribution is reh 
stocliastic approach is developed to provide a ipu 
utility function of uncertainty, bii.sed upon .social vuli 
risk inferred from insiuauce and other fields I he an 
risk and theory of opportunity costs i.s useil ii» rlciiv 
proach to government discount rate, ami to the coiisi 
of i.ixation in comparisons of proicci.s with iiltenui 
ihe field of hydroelectric power, it is shown that tlie.s 
pics will approximately halve traditional heiicTn-eost 
special stmly of flood control pioviiles a new approai 
optimal degree of inoteciion, and to flood plain mnn-, 
through consideration of project-imliiced investment 
hazard uccas. lisseiitial ininciples are given for nn e 
evaluation of the benefits of pollution eontiol tmil a 
for optimi/ing planning including water (|tialily objee 

Pub Jun, 68: I28p.. NTIS No. l*B-2()3 346: PC $: 
$0-95. 

SUPPORTED BY U.S. Depi, of Interior • O.W.IL'I 

6.0.32S. FLOOD PLAIN AND Pl.AK FLOW S 
NEW JERSE.Y 

T.<1 KO.S.S', U.S Dept, of the Imerior, GeoKigical 
Trcnifh<, New Jersey 08607 

This research is part of the progratu of water restu 
vestigations conducted by the U S fieological S 
cooperation with the Stale of New Jersey. 

Purpose: To provide inrormiiUnn on the extent niul f 
of floods. 

Mcihuds: Crebt-sliige gages ore installed at key sites oi 
to collect flooel peak data. A rating curve for cue 
defined by discharge nieasiircnients. Historical fliHi' 
obtained by interview.s with local residents, state ; 
agencies. Field surveys arc imulc to obtain eioss-i 
flood profile, thalweg, and hriilge data, idood f 
analyse.s are iniide anil maps prepared 
SUPPORTED BY U.S. Dept, of Interior • Cieologieal 

6.0326, DETERMINATION Ol- FLOOD PEAKS. 
PROFILES, 6i FLOOD INUNDATION - NiiW JFUS 
UNKNOWN, U.S. Dept, of the Interior, Gcologica 
Trenton, New Jersey 08607 

The N.J. Dfpailmcnt of Environmental Proicclion, D 
Water Uesourec.s, has requested an updated study ai 
on magnitude und frequency of floods in N.J.. iodi 


MAJOfJ DISASTHR TYPES 


6 , 0331 . 


the county of Bergen need flood inft^rntation on small 
wniersheds for invesligalive and planning purposes. The 
statewide program for flood-plain rcgiilnlion ;md flood in- 
surance <ind the need tt) resolve past conflicts lietwccti the 
Bureau of Public Roads. NJ Dept, of 1 ransporlalion. and 
the Division of Water Resources as to design criteria for 
bridge vvaterway openings require this compreheasive re- 
gional study 

Update and refine previous study of the itiagnilutlc and 
frequency of floods in N J (Water Resources Circular I3, 
piiblished by N J Division of Water Prjlicy and Supply in 
I964) to include stihse<|uent years of flood data and to ex- 
tend coverage to wnterslieds as small as one square mile and 
to qminlify the effects of virhanizaiion on flcovl magnitude 
.ind frequency in the past, at present and in the future. Col- 
lect high water data and flood marks for significant storm 
events and publish peak discharge at .1 1 sites in nnmial re- 
ports of US(iS 

Annual peaks for entire period of record and sclecled time in- 
crements will he an:ily/cd in terms of I.og 1‘carsoii Type III 
nnil studied m relation to i|uanii(ative indices of urbani/iitioii 
estimated for cotresponding time perwds for gaging stations 
In N.J. Coefficients for increase in si/c of flootls for varying 
degrees of urbanization will he developed. Ucgionuliziitum of 
station flood-fretiucncy by multiple regression will be at- 
[crnplcd using both nuturtil and urhan-reluted basin charac- 
teristics so as to provide for nstible estimmes of spatial as 
well ns future flood magnitude and fretiuenoy bused on popu- 
lation projections. 

Seven new cresl-slage pailini-record slations were vslablislicd. 
Rating curves were dcvehqied for these stations anil updated 
for 54 other eresl-.slage stations. Discharges were published 
ill annual repiui of USGS. ('UuKl-frcqueney curves were up- 
Jilted and defined for I 14 gaging .slations based on the most 
leccnl aitnuiil peak d.iiii and improved annlyiicat techniques. 
A preliminary nietlioil was developetl, estimating flcHul-pcuk 
iiuigniiiules having recurrence intervals i.mging up to lOP 
years for ungaged basins greater tliaii 1 sq. mi. with varuvus 
degrees of urban and sulnirliiin Jeveiopmeni. ('fcxl 
Ahridgcdl 

SUV’POIVIT'D BY U S. Dept, of Interior - Geological Survey 

6.0327, ri.OOD riU-OUUNCY STUDY IN NUW MEXICO 
UiVKNOli'N, U S. Dept of the Interior, Gcologiciil Survey. /■!/- 

buquetque. New Mexico H7II)6 (2R2.1(1(1 1 6 1 0) 

Hyilroliigic ilatn are being obtained and anniy/cd to rclnlv the 
miignitudc. volume and fiequoncy of floods for drninage 
areas of le.ss than fifteen s(|uare miles to luisin parmneters. 
Represeiuaiivc b.isins to inclnde ranges of tojsngraphk:. 
geologic and cliinalic characteristics wifi be inca.siircd in 
detail and melliods devised for iiansferring informotioii to 
other husins. 

Document proviiled to S.S.l.H. Iiy llie II R.I.S 

SUPPORTED BY U.S Dept, of Tianspoiliitiim - l-.H-A. 

6.0328, THI-: USE Ol* .SYS'll-MS ANALYSIS IN THE 
DEVtLOPME.NT OE WATER UESflUUCES MANAGE- 
MENT PLANS FOR NEW YORK STATE - VOLUME I 

A.C. TEPHOW, Stale Div. of Water Resources, Albany, A'eu' 
York 12226 


New York, was uHOd as the vehicle for carrying out the pro- 
ject. In applying systems analy.sis techniques to the river 
basin, a number of models were constructed. Management 
programs were analyzed on two different time bases; one. nn 
overall budgeting or allocating of waters to various [Purposes 
on a long time buerval and the other, the opciiUion of the 
physical .syslem on a transient basis during flood periods As 
a result, a monthly or 'conservation' simulation model, a 
monthly optimization model, and a flood simulutiou model 
were dcvolojicd. The flood routing model was a niatheniaticai 
representation i>f ii hydraulic .system and consisted of the 
lakes and reservoirs in the O.swcgn River Rasin and tlicir con- 
necting w'aierways. 

INib Juo. 70: 145p . Nils No PB IW 539: EC $3.00 MF 
$095. 

SUPPORTED RY U.S. Dept, of Interior • O.W.R T, 

6.0329, S'lUEAMS AND DRAINAGE BASINS • FL'I.TON 
COUNTY. NEW YORK 

(fNKNOH'N. State Off. of Plan. Services. Ailutny, New York 
12307 

Abstract' The rcjvori indicates the rnctbodology used in measur- 
ing and delineating the drainage basins of all streams in Ful- 
ton County. The rep‘'>tt conhiin.s n sample for one basin with 
map .and figures In addition, the report mclude.s potentini 
iinpoimibncni areas and existing flood prone areas in Fulion 
Coumy. 

Piib Dec. 70 -ISp.. NTIS No Pn.201 884: PC $3.01) MF 
$0.95 

SUI’PORI'EO BY U.S. Dept of Itoiisiiig Urban Develop- 
muni 

6.0330, PUTNAM COUN'IY OFFICIAL MAP 
PROPOSALS l OR RI'VISION AND EXPANSION 

t/NKNOH'M, State Off. of Plan Services, AIIhiiiw New York 
I 2207 

AbsUacf- The OfTicial Map Tot the County I’T Putnam was 
cstablislied to enable the County to utilize certain regulalory 
jMUvcrs which arc essential if orderly growth ami develop- 
ment are to be ensured lliroiigbout the Ctumiy This map 
also provides the means by wliich nilcquale facilities for the 
safe, convenient und cTFicicnt vehicular movcitieiit of people 
and goods can he achieved and for the protection of the 
public from flood dtinuige. These mailers are considered to 
he ill the interest of the public, foi tlie promotion of the 
safety, convenience and general welfare of the County. Ihe 
Ptitmim County Oftlcial Map facilitates the planning and 
development of Comity roads, public sites und druinugc 
systems by the protection of rights-of-way that will he needed 
for the widening, realignment or consiruetion of new or exist- 
ing County roads, public sites and the protection uf drainage 
systems froni eiicrnachmcnt or excessive runoff. 

Pub. Jan. 71: 52p.. NTIS No. Pn.l97 77 1 ; PC $3.00 ME $0 95 

SUPPORTED B'Y U.S Dept of Housing & Urban Dcvelop- 
incni 

6.0331, FLOOD INVESl IGATIONS - NEW YORK 

ft. DUNN, U.S. Dept, of the Interior, Geological Survey, Al- 
lKtity,New York 12201 


6 . 0332 , 


MAJOR DISASTfiRTYPBS 


Provide iiiformalion on magnitude :ind frcqucncj of flood 
events to agencies and ituliviiluals involved in v.irinus phases 
of no«)d planning and design Develop regional flood frcdticn- 
cy relationships for the entire State of New York 

Flood ilata will be tollecled at crest-stage stations, and annual 
peak discharges will be published. Discharge will be deter- 
mined for flood events, flood profiles will bo defined, and in- 
fotmalion on flood plum nvapping will be collected Reports 
will be prepared covering individual events ns well as an an- 
nual summary of floods As data becomes available, an analy- 
sis will be made to improve flood frequency reiatianships for 
the stale. 

Annual flood summary work continued Scvctal btidge site aiul 
highway alignment studies were made Majtir effort was 
devoted to colkcling and compiling data for areas affccied 
by June 1972 floods. Indirect measurements of discharge 
were made, flood profiles determined, 39 flood maps were 
prepared and 2 hydrologic atlases vvere prepared. 

Annual flood summary report for 1972 will he completed and 
that for 1973 prepared Several bridge site and higliw.iy 
nlignmenl reports will be prepared Umid frequency analyses 
will be made and list of ninximum stage and discharges will 
be updated. 

SUPPOKTRD riY U.S Dept of Interior • Geological Sutvey 

6.0332, COMPRF.Hf-NSIVK (M-AN - RF.PORT C. I.MPI.E- 
MENTATION • VII.I.ACF. OF FA.ST AURORA, N Y.. 
TOWN OF AURORA. N Y. 

UNKNOWN, Aurora Planning Dnurd, Amom. New York 13026 

Absirael: The resultant Comptehensive Pl.m for H.ist Aurora, 
and Aurora, New York, includes proposed Land Use Plaiw 
for the Village .md Town, Street and Highway proposal?., 
with emphasis on the reduction of ihrough-iraffic in rc- 
sidentitti ncighborhiKids in the sillagc; a special study oit the 
relation of .surface water drainage, (tublic sewer and water to 
land forms and soil lyiics, with a limctnhlc for development; 
alternative plans for rcsidenii.il subdivision; and a Comimml- 
ly Facilities Flan with suggested park designs. The Iniplemcn* 
lalion section, in aildilion to its discussion and recmiimcnda- 
lions concerned with tcgitlalory measures and finances, 
proposed iimeridmcnis to (he local zoning ordinances and of- 
ficial map which include a 'flood plain scct«>r‘ in the village 
and a ‘conservation sector' in the town. 

Pub. Jun 70: I23p., NTI.S No. 1*11-192 .182: HC $3.01) Ml- 
$0.65. 

SUPPORTED BY U.S Dept of Housing & Urban Develop- 
ment 

6.0333, NATURAL CHARACTHRISTIC.S OF COEUMHIA 
COUNTY. NF.W YORK STATE 

U.U. LADAGK, CoKimhiii Co Planning Dgpl . f/tidsrui. New 
York 12534 

Abstract: Topography, slope, flooded areas, swnmps. wonded 
areas, drainage and .treas of distinctive vistas vverc examined. 
The material obtained in the study will be used to guide 
development, aid in developing a C'ounly Comprehciisive 
Fl:in and also to form the basis for an environmental study. 

Pub. May 72: 49., NTIS No ri3-2l3 708/4; PC $4.50 MF 
$0.95. 

SUPPORTED RY U.S Dept, of Housing & Urban Dcvclop- 


A three ph:ise research program over a two year period is envi- 
sioned. The first phase should produce two results: (1) an 
evaluation of recent performance of institutional arrange- 
ments for flood risk man.igcinenl from several points of view; 
and (2) a specification of the flood niiinagemcnl strategy that 
is currently seen as ideal in our conventional wisdom The 
second phase should produce a critique of the ‘conventional 
ideal strategy' ba.scd upon an improved understanding of in- 
stitutional behavior. Inter-organizational relationships, politi- 
cal and administrative processes will be .studied to itlemify 
why this strategy is not applied and w’hal institutional 
changes would be necessary to actually achieve it. The third 
phase should produce an improved ideal strategy and the 
Specifications for institutional redesign needed to attain it. 
Tliis improved ideal strategy will hopefully provide a hettet 
hicnd helwcen tcctinical efficiency and politiciil reality 

SUPPORTED UY U.S. Dept of Interior • O. Wir Res Rch. 

6.0. 335. STUDIES IN IHE ANALYSIS OF 

METROPOLITAN WATER RESOURCE SYSTEMS - 
VOLUME IV MODELS FOR MANAGINO 

.METROPOLN AN SURFACE WATER SYSTEMS 

J.K FEKdVSSON, Cornell University, Wulcr Rcsou Si Watine 
Sc Clf . Uhacu. New York 1485.3 

Abstract: The report is the fourth of a setiuence of studies 
using optimization and simulation techniques lu analyre a 
variety of metropolitan water resource problems The first 
chapter discusses some liiiciir or separnble progf.inimjr:g 
models for defining atid analyzing jiltcnuitivc investment .ind 
operating policies for regulating and iillociiting metropnliun 
surface water supplies ;ind for the reduction of flood 
damages. The .second chapter review.s a variety of surface 
water quality management models for rivers, lakes and estua- 
ries The third and finfil chapter is a si;itc*of-tlic-afl ptipei rn 
models for the control of flood flows and reduciiuti of Hoot! 
damages. 

Pub. Feb. 72: 240p.. NTIS No. PU-2()V 209: PC $3 00 Ml' 
$0 95 

SUPPORTED UY U S. Dept, of Interior - O.W.RT 

6.0. 3.36, the POLIITCAL ECONO.MY OF WATER 

RESOURCES 

ZJy. ALLEE. State University of New York. Agricultural Hv- 
pcrimciil Sta . Ithuca, New York 14850 (NYC-121432) 

Objective: Develop and apply principles tor water resources 
nianagcnicnt that relate the concepts of economics, puJniccl 
science, public adminisiriilion, and other disciplines. Idcmify 
alternative strategics of public water resources management 
and their likely effects Identify aiul evaluate changes in in- 
stitutional arrangements for water and related land resources, 
including policy ami bndgci-inakinB processes, interest group 
accommodation ami conflict processes and the law of proper- 
ty and public regulation. 

Approach; Individual problem areas will he isolated and ex- 
plored in reaction to the internal logic of each problem area. 
Initial emphasis will be on: coordination of Federal and Slate 
policy making, public participation in planning, environmen* 
lal problems in basin management with emphasis on lake; 
and planning methodology with special emphasis on supply 
and demand factors, and relating planning to program 
budgeting. 


major disaster types 


vironmenliilisis The result v.ouI(l be ii stronger role for the 
slates and parlicuhirly the governors, through basin commis- 
sions Also, progress on u review of cost-sharing for waste 
treatment and Hood control, produced some recommenda- 
tions for federal and slate programs, including flood in- 
surance. Basin piiinning and maniigemeni arrangements need 
citizen support and alternative itpproachcs for achieving this 
Itave been developed based upon case studies of New En- 
gland and Dclaw.are. Also, the .strategics open to Busin Com- 
missions io become politically viable were idemified. A 
(cview of population policy issues and how they might affect 
feder.ll water programs was completed. 

SUPPORTED BY U S. Dcpl of Agriculture - C.S.R.S. 


6.03.19, URBAN RUNOFE 

M.li MCl’fiL'liSON, Amcr. .Sue. of Civil Hngrs.. Nfw York, 
Neiv York 10017 

Abstract: The report is a review of the effects of urbanization 
on hydrology. I'upics discussed include the following: Urban 
stormwater disposal: l.nnd-iisc changes; Morpholugicul 
changes in drainage: Chiingcs in flood characteristics; Flood 
miligiUion versus the amenities of tirainage; Some manage- 
mcnl po.ssibilities; Research status and needs. 

Pub. Aug. 72: 53p.. NTIS No. PU-212 580: PC $.1.00 MF 


Abstract: The report presents an analysis of the ft 
biisins within the Gcne.sec/Finger Lakes Region 
vidcs basic information thiit will he utilized in 
and recomineiulations for the Region. A brief d« 
the nren, topography, climate, population and i 
trcduces the inventory of the Lake Ontarit 
Oswego and lirie- Niagara Drainage Basins. The I 
drainage study is tlevoted to a detailed descfif 
major lakes, rivers and slreains In tlie four drainaj 
Pub. Oct M 144p,, NTIS No. PB-194 <S82; HC 
S(».65. 

SUPPORT HD UY U S Dept, of Housing tSt Urb; 
ment 

6.0.141, EROSION AND DEPOSITION IN TH 
AND ESTUARIES OF IHE NOR1 H CAROLIN7 
K.L. INGRAM, Univ of North Ciirolinti, .School of 
/////. North Citrolimt 27514 
The »>bjectivcs nf this project are: < I ) to determine 
thiit arc taking place In the hoitom tupoj 
shorelines of selected study ureas typical of the 
estuary environment of the North C.’arolina cuas 
cially Pamlico Sound. (2) to study the crosinnal 
tiona) processes responsible for these changes; 
predict future clumgcs. 

How information will he ap|)lled: Information ga: 
ptogtiun will be tiscd hy State and FcUctnl agen 
diet titc effects oti ernsion and deposition of (I) 
chaagc.s in river rcgiinc front flotxls, droughts, dn 
cunservulion practices; (4) opening and closing c. 
dredging activities; (6) eonstruciioii of sliurclit 
(7] shoreline tmcl hoilom mining. 
Accomplishments during the past twelve months: r 
aerial photographs nf the study areas have been o 
arc being stiidicii. Detailed l-'tuhotnetcr tracing 
made. T he heavy mineral eniueni of 17.1 sanipl< 
used to estimate the source nf the stmds being < 
ihc sttuiids and cstuarie.s The clay mineral coi 
siimplc.s has been used to c.stjinatc the source < 
being dc|K>8itc<l in the stmmls and estuaries. Bo 
being taken in the study areas. 

KUPPORTHD BY U S. Dept, of Commerce - N.O 

6.0342, EFFECTS OF URBANIZATION ON F 
CIIARLOrrE, NORTH CAROLINA 
If'.//. JIDDfNS, U.S. Dept of the Interior, Geolog 
Raleiftit, North Ciirolhut 27607 
T lie City of Charlotte Is faced with the problems 
and damage resulting from flooding of small stre. 
as the need for fliuHl-profile elevation so that m 
ments will not be .subjected to flood damagi 
problems include design of .small bridges, cub 
sewers, aiul stream-clmnnel improvements under 
ing conditions of the higlier-peak flows associated 
development. In the extended project beyond Juv 
problem of flood phiin use and the alternates of 
dctlning floodways are paramount. 

Hydrologic clalti before and after urban deveh 
usually unavailable. Therefore, rainftdl and runol 
vv’atcrshcds thtil are in the same region but in difi 
of urbanization will be used for analysis and cor 


6.0337, APPLICATION Ol' LlJNR .SYSTEM lO FLOOD 
PLAIN ANALYSIS AND MANAGFMENT IN THE 
SUSQUEHANNA RIVER BASIN 

J.W. KELLEY, Slate University of New York. Agricullural Ex- 
periment Sla.. Jdirttu, N'eiv York 14H50 ( NYC-14731 J) 

Objective: Develop <i procedure for utilizing technical aspcels 
of New York State Land Use and Nuiiiral Resources 
(LUNR) sysiein niore effectively in water resources piiinning 
and more spccifleally in terms of fl»>»d plain management in 
the Susquehanna River Basin 

Approach. The ElmiTa-Hoischcads New York region will be the 
study area. The research will include mnnipiiintion of actutil 
LUNR inventory data, identification of dccisiorts and display 
procedures. Emphasis will be placed on flood plain identifica- 
tion and chnrueterizatioii vm remote sensing. dtu» use (or 
water planning needs and an evaluation of feasibility of 
developing an improved LUNR system for the Susqiiehonnn 
River Biisin. 

SUPPORT ED BY Now York State Government • Albany 

6.0338, HYDROLOGIC HIT-ECTS OF URUANIZATfON IN 
THE UNIT KD STAT US 

M R. MCPHEliSON. Amer, Soc. of Civil Engrs . New York, 
Ai’iv York 10017 

Abstract: The conlcriisi inclmlc the following topics on nr- 
b.mization’s effecl.s u|i<>ii hydrology: Urbiini/atkm indicators; 
Chnr.ictcr of prccipitiitioii; Miero-.scalc climatic effects; 
Major effects rc.sulling from urban water resources facilities; 
Projected impact of conimiuiity-.sciilc urban water conserva- 
tion mcastires; Water supply impact; ITooding effects; I'ollu- 
lion cffect.s; FfTccls of mining iiclivitic.s; fiffccls of other 
water-body uses. Water balance inventories; Outline for 
selected case sliidics 

Pub. Jim. 72. 54p . N ITS No. PB-212 579: PC $3.00 MF $0 95. 

SUPPORTED BY U S. Dept, of Interior - O.W R.T. 






ConC.nu..us um(M and runoff data will be recorded concuf- 
Knds .u sckclcd Mies Ihtf recorded data xvill be used ii 
con, unction u.ih l.)ng.tefni rainfall data to generate expected 
long term runoff ilata The generated data “"J observed 
vhnrt-ietm data along with observed long- term data m the 
region uill be use<l m several linear regression models for 
dcterniinalion of relationship to basin characteristics for 
v^htch physical factors and changes can he evaluated Signifh 
cant factors will he combined in formulas for peak riinofi 
having selected lecurrencc intervals. After June 1972. the 
peak runoffs v.j|| he used in step- backwater and other stu- 


to >t.-rine fltioil Drordcs and floodw 




A report. BIH2. defining the effect of urbanization on flooding, 
was published during the fiscal year A study was completed 
showing ihe percenl of impervious cover found m typical 
iifb.in and exurhan environments Work has progressed in 
delineating flood boundaries along many streams in the area 
The first set of flood maps, those f*)r McMullen creek, were 
rele.iscd 10 the coopcralors 


h IS planned to complete and release UH) mops defining flood 
profile and floodwa^.s along all stream with a drainage area 
of one square mile, or more (Text Abridged) 

SIJPPOUTEO BY U S Dept of Inteiior • Geological Survey 


6.0.U3, HI I HCIS or URBANIZATION ON I'LOODS AT 
MORCiANTON.NORIH CAROLINA 
A 1. PL'TS'AM. U S Dept of the Interior. Geological Survey. 
HaU'iiili, .V«z//i Carolina 27607 

The City of Morganton (ns most cities) is faced with problems 
of diiiinage and damage resulting from flooding of small 
streams Drainage problems include design of small bridges, 
culverts, storm sewers, and stream-channel treatment. 
Because of urban developments in the b.isin and flood-plain 
encroachment, many areas which were formerly rarely inun- 
dated .ire now fluoded with increasing frequency 
Hydrologic data before and after urban development arc 
usually unavailable Therefore, rainfall-funofr data from 
watersheds that arc in (he same region but in different stages 
of urbanization will be used for analysis .xnJ comp.irison to; 
{ I ) Evaluate quanliiaiivcly the flood potential of urban 
watersheds smaller than 5 square miles (3) Derive usable 
relationships for determining peak discharge from small 
urban watersheds by evaluating (he cffecl and relation of 
various natural and urban characteristics. 

Coniinuinis rainfall and runoff data will be recorded concur- 
rently at selected sites The recorded data w-j|] he used in 
cunjunction with long-term r.ainrall data to generate expected 
long-term runoff data The generated data and observed 
short term data along with observed long- term runoff data in 
the region will he used in several linear regression models for 
determination of rclalinnsbips to basin characteristics for 
which physical factors and changes can be evaluated. Signifl- 
cant factors will be combined in formulas for peak discharges 
having selected recurrence intervals. 

Analysis of the data for this project has been completed, and 
preparation of the final report ha.s been started. Previously 
investigators have used a family of curves, each depicting a 
different degree of urban development, to relate basin lag 
time to the stream length divided by the square root of the 
stream slope. For this project the ratio of the area of imper- 
vious cover to (he total drainage area was included in the 
analysis to define the basin lag time equation. As a result, 
only one curve is required to depict any degree of urban 


OA CROSDY. U.S. Dept, of the Interior. GooUig 
Hiinitirck, North Dnkoid 

There was no information on freiiiiency and 
small-stream floods in the state at the time of tl 
The methods being used to ohtiiiit hydrologic in[H 
and culvert design were unsatisfactory Design pn 
cspeciiilly critical on flood runoff from sinall wale 
To provide guidelines for culvert anti bridge design 
of hydrologic ilata currently available, to u 
hydrologic tlala on small watersheds lo siipiilLMiu 
icnlly available, to obtain ii general histtvry of 
events for a iveiiod of lime, and lo provide a cm 
and usable report for future culvert anil bridge de 
A report on magnitude and frequency of lloi 
prepared from cxislhlg data. Seventy-nioo Miiall 
are inslriimcnteii for the eolletlion of peak flow 
paramcter.s Ihiil may hnve an elYecI on niunl itii 
measured All major flood events will be <ioci 
comprehensive annlylicnl report mili/iiig iill d 
prepared 

Peak stiige and flow data were colleLTcil nt all silo 
completed on dcterniimiiioii of driiinngc iirens 
basin parameters. Peak flow data were ptildislic 
port ‘Water Resources Dala lor North Dakofii, I'l 
has commenced on muilysis of the data. 

A frequency report will Itc cottipicleil hiisecl mi e 
Progf.im objectives will be reevaluated. I’e;ik st.i 
data will be collected during llic yenr, 
SUPPORTT-D IIY U .S Dept, of Interior • Geulogi 

6.0345. COST-i-.id'i-CVIVF.NliSS ANAl.YSI-S 
CIONAI, I'l.OOD PLAIN MANAClliMLNT' Afl' 
CM. CLARK. Oliii) Stale University, School of 1 
Colunihiis. Ohio 43212 (C‘-4 IK4) 

The key element in the proposed rcsciitch is die < 
of a dymunic fcedlv.iek model wliieh describes icy 
ccunnmtc dcvelopmcnl, recreational facility iilillz 
diitiKige plicnomcmi, aiul liydiuulic and liydrnli 
tcristies of the region, nte model will be conmii 
plicilly evahitile the following aspects of n rej 
plain iininagenient program. ) ) land use coiilrol.s; 
of denning the flood plain and Dooilway; 3) 
utilizalion of Ihe Dood [flain; -1} level of ndniiai 
technical assisianec provided local cotninuaities; 
flood insurance and flood proofing, ainl 6) poton 
of flood control project.s. 

The model will accept iiijnit dala which de.sciihc; I 
methods of flood plain nianagemenl available in 
the niiliirc and extent of flood prone areas in a rc 
the attitudes of flood plain oeeupanls iiiul oilier ' 
garding key aspects of flood plain niiinagcinciit. 

/\ lime history of the dollar and nondollar costs i 
ntising from alicrnmivc programs of regional 
management will be predicted. The levels of iniyn 
economic inilicatorb will also he predieicil to gi 
sion maker a clearer insight into llic overall cl 
flood plain management program. As the final | 
proposed researeli, the model will he iipplici! to ii 
live region in Ohio. 

SUPPORTED DY U S. Dept, of Interior - O. Wtr. 
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In designing a Rood plain munagcmcnl program, the program 
alternatives that must be considered consist of various 
procedures for delirteating the flood plain, methods of data 
processing, and techniques for data collection- Cost and ef- 
fectiveness criteria are needed to evaluate these alternative 
flood plain management programs. The co.s( to implement a 
particular program can be predicted using ohjecilve informa- 
tion. Conversely, subjective opinions must Ik* used to esti- 
mate relevant efTectiveness measures. Research is being con- 
ducted to explore various methods of measuring program ef- 
fectiveness, and the effect of these measures on ultimate pro- 
gram design. 

SUPPORl ED UY Ohio State University 

6.0347, DETERMINATION OF COST-EFFrCTlVE 
TECHNICAL PROCEDURES FOR USE IN THU OHIO 
FLOOD PLAIN MANAGFMENT PROGRAM 

C.A/. CLARK. Ohio Stale University, School of Engineering, 
Coluiiibm, Ohio 432 I 2 

The objective of this research has been the determination of 
cost- effective technical procedures which can Ire cfTicicntly 
used in the proposed Ohio Flood Plain Management Pro- 
gram. The rccointncndaiions in the final report represent a 
ten-yciir technical plan for use by the Ohio Flood Plain 
Matiagemeni Progrant. These rccoinmendattons arc derived 
frum an nnnlysis of program requironienis and a program cf- 
fcciivcnes,s model developed for this research I'lic first phase 
of the program can he immediately implemented to eonduci 
engineering analyses of flood prone areas, through dcliiica- 
linn nf arcus subject to periodic Hooding and cviihiaiton of 
flood-plain enCToaehmenlb on flood clevailom. 

SUPPORTED IlY Oiiio State Oovcninicnl • Columhus 

6.0348, STREAMFl.OW SIMULATION AND FLOOD 
PROFILE DETERMINA I ION IN OHIO - A PII.O'C STUDY 

l-'.T. RfCCA, Ohio State University, Scltvvvl of Eogmceimg, 
Cofuriibu.f, OJliiJ 43212 

A pilot study on the practiciil application approach of: Utilizing 
digital computer models for; (1) .Streiimnow simulation 
(small iirhani/ing wiiler.slicds with icnned diiia ami large 
waiersheds with coarse or llniiled data) and (2) Stream 
hydraulics analysis including normal depth, backwater curves 
for water surface elevalion.s. and ioealized chiimiel restric- 
tions (bridge ahiilnicnl.s, landfills, etc.) Also simlied: Em- 
ploying conventional methods (computer assisted where 
pr.ictlcal) for asceiliiining required data for inmlcls: 
hydrologic, climatic, and geomorpliologic for sircamflow 
Simula lion, channel cross-sections, roughness coefficients, 
and bed slope for (lie stream profile dcterminalions; and 
flood flow frequency analysis. I he aim is to Uolineiiie zones 
of probable inundation. 

SUPPORTED IlY Ohio Slate Government • Columhus 

6.0349, FLOOD HYDROLOGY OF SMALL DRAINAGE 
AREAS 

£.f. WEBBLR. US Dept, of the Interior, Geological Survey, 
Columhus. Ohio 43212 

Krrowledgc of the fre(|ucncy and niagnitude of floods is a 
prererjuisiie to the economic design of highway drainage 


The purpose of this project is to supplement the existing pro- 
ject of flood siLiilies and analyses to obtain an adequate mea- 
sure of flood chnincteristics lor drainage areas of less than 
one «<|uarc mile. When sufficient length of record is availa- 
ble, diita will be analyzed to establish (lood-frequency rela- 
tionships for small draiOHge areas, as a basis for improving 
currently available rnetlurdirlogy. 

Crest-stage gages will Ik established at 20 culvert sites. 
1'lieorctical stagc-ilischai'gc relations will he defincil by com- 
puter analysis Annual niaxintum stages and discharge.s will 
Ik* documeiucd until siifficicnt data are obtained for reliable 
definition floor! frequency relaticms (about icn years). 
High-flow currcnt-mcler mcasuremciils and indirect pealr 
discharge measiiremcnt.s will he obtained to check the 
theoretical slagc-clischiirge relations. Combined stage and 
prccipilaiiuji rccorder.s will be installed at about 5 of the 20 
sites Final report will be a regionalized fIuod frer|ucncy re- 
paii for small drainage areas 

Annua! peak stages and discharges were obtained, summarized, 
and |)ul)lished in the annual basic data release. Records of 
combined stage imcl prcclpilation continued to be oblamcd at 
five .sites on drainage areas ranging from 0.3 to 1 10 square 
miles An atlmini.Kirntivc report b.tscd on the five years of 
rccortl available :ii the 20 snuill-aren crest stage stations was 
prepared, and copies dtstributed to interested panics. 

Operation and miuntcnance of tlie network of small-.strcam 
crest- stage gages and ci>nil)ined stage and precipitation 
recorders will be continucil 

SUPPORTED JJY U.S Dept, of Interior • Geological Survey 

6.0350, APPRAISAL OF THl' WATER AND RELAIF.D 
LAND RESOURCES Ol- OKLAHOMA • REGION EIGHT • 
1971 

UNKNOWN, Slate Water Rcsoiir Hoard, OUahomu City, 
Okhilunnti 73112 

Abstract The wuit-r and liind resources of Region Eight of 
Oklahoma arc described. Topics discussed include a cotn- 
prchetisive development plan; bisitrry; geology, .soils, hydrolo- 
gy ami clinmttilogy; National Severe Storms Laboratory; sur- 
face water; watershed anil floods; and ground water. 

Pub. 1971: 143p., NTIS No. COM-71.m).Sn: PC $3.1)0 ME 
00.95 

SUPPORTliD EY U S. Water Resources Council - Wash., 
DC. 

6.0351. APPRAISAL OF IHE WATER AND RELATED 
LAND RESQURCEfS OF OKI.AHOMA 

UNKNOWN, Slate Water Resour. Board, Okloho/iui Ciiy, 
OkUihtuna 73112 

Abstract: This is the ninth irt a scries of twelve reports which 
are part of the first phase of gnlliering information basic to 
Ihe eventual stale-wide water plan. Vnriou.s aspects of the 
needs {ind assets of the area in north central Oklahoma arc 
described and discussed Information is given un the geology, 
.soils, hydrology, clirnut»>logy, surface water, watershed pro- 
icctinn ami flood prevention, ground water, water quality, 
agriculture, nmnufneturing and industry, oil and gas, power 
nnd fuel, recreation and wildlife, etc. Maps, charts and tables 
provide data suimiuirics for tlic region. 
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rULimwik Iniergdv, Cannon Beach. 

'JTUn 

Ihc Mud'. de'.tiK-s Rootling problems, both tidal and river, of 
Ihe Disintl jr.J comvdetaiKvns and tecommenda- 

t.ons t.. help mmimirc RooJmg damage. Sample flood plain 
ind geoloiiit h.irard ordinance inhumation, river crosvscc- 
iion data, along «iih examples of building permit waivers for 
gtoKigK hazard, oriho photo fl<M)d plain maps of a scale I 
•cyu.ili -tot)' (if selected rivers m the District, copies of which 
nia> be obtained at either the Clatsop or Tillamook County 
Coufihouse An exlensive bibliography is provided should ad- 
dilional informalirtn he required 
»\tst«act provided h^ KDAA 

Sl'PPORTFl) HY C S Dept of Housing & Urban Develop- 


A COMPU.ATiON OF FLOOD ABATHMENT 
PROJtC IS IN ORLCiON 

Kf h.MMhft. Oregon Stale University. Water Resources 
Research Inst , O'rxalhs. Oregon '>73.11 

Ahsltoci I he report is designed to serve as a convenient inven- 
lorv of and reference to flood abatement projects in Oregon. 
It presents an otgam/ed compilation of the location, capaci- 
IV. and tvpe of Rood abaternent projecis within the state. The 
report IS in the following form.ii An introductory section 
outlines the major factors vibich influence flooding in 
Oregon The bulk of the lepori itcais flood characteristics 
jr.d projects in Oregon on a watershed by watershed basis 
Hath chapter concludes with a list of flood abatement pro- 
jects vvithin the basin 

Pub Dec 71. I2.». NIIS No P0-2()6 307 PC S300 MF 
$(tV5 

SUPPORTED UY U.S Dept of Inierior - O W.R T 


6.0354, DEVELOPMENT IN FLOOD-PRONn AREAS OF 
LINCOLN COUN IY, OREGON AUGUST. JV73 


CiVA'A'CHFiV, Lincoln Co. Planning Dept.. .Venp.»rr. Oregon 
V73ft5 

The report discusses the dangct.s of flood plain development, 
reviews the local ordinances vvhich intend to diminish flood 
hazards, and discusses the federal flood insurance program 
.md the Lincoln County Rood level management program. 

Abstract provided by FDAA 

SUPPORT ED BY U S Dept of Housing & Urban Develop- 
ment 


6.0355. AN EVALUATION OF HURRICANE AGNES 
FLOOD.S IN CO.MPARISON TO BRIDGE DESIGN INFOR- 
MAT ION AVAILAUl.E TOR PENNSYLVANIA CONTEM- 
PORANEOUSLY 

B M HEICH. Unknovvn Inst or tndiv Grant, Pennsylvania 

Abstract: In the years 197U, 1971. design manuals had been is- 
sued for State of Pennsylvania on prediction of extreme rain- 
fall and anticipated Roods On June 22. 1972. Hurricane 
Agnes dumped 13 inches of rain in five days, producing very 
severe Roods The report prcsenl.s Ihe results of comparison 
of extreme Roods statistically predicted to actual floods 
caused by Hurricane Agnes. 

Pub Mav 73: 58o . NTIS No PR.7>n Kilttn- pr csoa 


Abstriicl. The report gives a coiiipiirisoil of P«- 
two recently dcvciopetl methods fiir preiiicliiip 
Pennsylvania: ID I’SU method ■ hy Dr. RcicI 
sociates at Pennsylvania State University Tor nir 
up to 200 square miles in size (2) PAGE, luclli 
Geological Survey for rural waterslioil.s up to 2 
miles in size Flooti flows estimatcrl for these 
for 42 selected watersheds in Pennsylvania, iiiiii; 
20(1 square miles in size and 28 tri 6() yenis 
record, were comptired witli the observer! data 
2. 1(1. 25. and .50 years. 

Pub. Fch 72: 115 . NTTS No l>IJ-2()K 464: P* 
$0.95. 

SUPPORTED BY U.S. Dept of 'Vniospoi tafion - 

6.0357, THE EFFECT OF GROUNn-WAT'l 
TIONS ON I.OCAI. FLOODING IN ITII 
AREA. PENNSYI.VANIA 

VNKNOWW U.S Dept, of llic Interior, Cicolo 
Ihnishiirg, Pcitosylviutiii 17104 

Since all coal mining openitions luivc ceased in i 
Valley, the mines have filled with water cmisiii 
normal grountl water levels in the stinly men- N' 
the area were hiiill during the miniit^t cm anil 
have hasemems that extend down into (lie i 
present water table niictuation. Since 1967 puii 
normal rjiinf.ill have fietiiienlly eaimctl nuiny hi 
Roodeii basenicnls. 

To dctcrniinc ilie source aiul movciiietils of groii 
the scasoiiiil nnetiiiilioii of the vvalui table 
ilclincatc areas and degree of biisenient iTnodiii}' 
the factors that control tbe surfnee iind MJhsurf.i 
water through the aliove defined arcoM so Hnil n 
Icviale flooding can bo pro|iosed iiiul cvaliiiiled 

Continuously monitor ilie ground-water level in o 
basements, and vsells to be installed. Prepate 
map of the zone of water-level rincliiatiun I> 
routing ol water in the study urea by numitori 
lion, gaging stream fiow and eoiulnctiii}; scej 
feasible, [irep.iiu model of area in evidiiiite idli 
tion.s. 

SUPPORT ED UY U S. Dept, of Interioi' - Geoloy 

6.035H, FLOOD-J'ROOITNG RliOUl.A ITON.S 
UNKNOWN. U.S. zVriiiy, E'ngiuecr Distriel 
Pcnnsylvniiiii 

Existing building eotles and legnlations do not jvio 
cini flood-proofing rc(|uirements niul iiiiiilimMit 
design and construction that shivuld be met for 
slriicliires susceptible to flooii damages. A ni 
standards has long been recognized at all love 
ment and in the private sector. However, little, 
has been done to develop or assemble inforiitiil 
proofing into a workable set of .sliindtirds lliiit C( 
lionni application. Under its ITood l*hiiii Mnii: 
vices Program, the Corps of Engineers bus ilu 
the first step towards meeting this need b; 
minimum standards of design and conslrvielic 
proofing of buildings and structures. 


MAJOR DISASTER TYPES 
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building codes and rcguUuions. If, on die olhet hand, a 
• separate 'flnodoprooflng code' for direct ad«)ption hy Slates 
and local governments is desired, the flood-proormg informa- 
tion coniatnetl herein is also sufTicient for that purpose. 

Piib. 1972: sop.. U.S. Army, Corps of Engineers. 

Abstract provided hy FDAA. 

SUPPORTED IJY U.S. Dept. ofDefen.se • Army 

6.0359, ALTERNATIVE ADJU.STMENTS 10 NATURAL 
HAZARDS 

D.G ARliY, Univ. of Pittsburgh, Graduate School. Piusburf{h. 
Pennsylvania 15213 

Abstract: The authors review and suggest possible changes in 
Federal water resources policies and programs for reduction 
of losses from floods, drought, and hurricanes. Fcdcr.il flood 
control policy is reviewe<L loading up to the analysis of alter- 
natives contained in the 1966 report of a task force on 
Federal flood control policy which is leading to changes in 
Federal ptilicy. Response to the drought of the inid l960’s in 
MiissHchusetts is analy/ed Arguments are presented against 
single solutions, and emphasis is placed on the need for 
resenreh on alternatives. 

Pub. Dec. 71: I27p., NTIS No. PI1.21I 922; PC $5.45 MF 
$0.95. 

SUPPORTED HY US. Dept. ofCommcrcc . NO A A. 

6.0360, SOCIOLOGICAL IMPACI OF A FLOODCON- 
TROL RESERVOIR 

S-M. Ll'.ADLl.Y, Penn. Stale University. Inst Res LamI & Wtr 
Rcsoiir., Unlversiiy Park, Penmylvatiia 16X02 

The social nrgani/ntinn of a communiiy adjacent to .a newly 
conslriided flood-control reservoir and four rcscrvoir-bnscd 
recreation areas is under presKure to change. 1'his research 
lias collected and analyred data from X9 community leaders 
iind their orgnnl/aliotis..t)otli pulilic and priv.ite. I his iinaly&is 
iitlcmpis to rclulc ecological clningc to shifts in both in- 
dividual pereeplions and organt/atioiial structures and 
proccssc.s. 

The project's second phase will csiiinalc the suljiisimcnt t>f 
households Id changes in occupational and recreational op- 
portunities, identify the poicnti.al roles of community to its 
new cnvlronnicnt and assess llic feasibility of adaptive or- 
ganirational programs based on memhcrsliip resources. 

Survey data from a I97t) liousehold enumeration will be sup- 
plenicnlctl by tiatn from studies completed in this communiiy 
in 1937. 1949. and 1960. Time-series aiudysiv of modes of 
household and organixalional adjustment to environmental 
change is planned. 

Rccominendations will be mntie regartling procedures for 
reducing social costs of ecological adjg.slmcnt Assistance will 
be given lo community orgaiii/aiions ns they aiicmpi to 
ulentify and perform roles in tlic community adjustment 
process. 

.SUPPORTED IJY U S. Dept, of Interior - O. Wtr. Res. Rch. 

6.0361, EITFCT OF AGNES FLOODS ON ANNUAL SE- 
RIFS IN PENNSYLVANIA 

li.M. REICH. Penn. Stale University. Inst. Re.s Land & Wtr. 
Rcsour.. University Park, Pennsylvania 16X02 


of the 44 eases. The threshold was established in previous 
studies as the ratio between a 1,000-year flood and an 
average animal flood, equivalent lo about a 5?« chance of 
being exceeded by a worse floorl once or more in the next 50 
years. Most locations have high probabilities of being struck 
by far worse floods than they experienced in 1972. 

Pub. Jul. 73: XOp.. NTIS No PU-231 X71/5: PC $7 00 MF 
SI. 45 

SUPPORTED BY U S. Dept, of Interior • O.W R.T. 

6.0362, FLOOD CONIROL STUDY OF RIO GRANDE OF 
MANATl. MANATI AND DARCFLONETA. PUERTO 
RICO 

UiWKNOWbl, Stale Planning Board, Soniiircc, Puerto Rico 

Abstract: The report presents the results of a study to provide 
nooil protection lo arctis within the Rio Grande de Manali 
wiiicrslied, so as lo permit best rca.sonablc use of lunds sub- 
jeet to periodic flooding Ihis study provides information 
needed for the production of land use recommendations for 
definite areas subject to floods, but otherwise suitable for 
urban expansion. 

Pub Jan. 70; 262p . NTIS No. PB-196 488: PC $3.00 MF 
$0.95. 

SUPPOR IFD BY U S. Dept, of Housing & Urban Develop- 
ment 

6.0363, MYRTLE BEACH. S.C. • COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN, Slate Planning Grant.s Div., Columbia, Honth 
Carolina 

Abstract: A comprehensive development plan enniuining dam 
relative to the economy, population, goals, physical con- 
sraini.s. existing land use. fiiiurc land use, and thoroughfares 
within the area defined as the Myrtle Beach Planning Area. 

Pub Apr. 70: I55p,. NTIS No PB.|92 352: HC $3.00 ME 
$0.65. 

SUPPORTED RY U.S. Dept of Housing & Urban Develop- 
ment 

6.0364, FLOOD PLAIN INUNDATION 

UNKNOWN, U S. Dept of the Interior, Geological Survey, 
Coltonhiu, Snullt Coroliiia 2921)4 

Because of damage from major floods, there Is a great need for 
flood-plain zoning. Despite .all precautionary mea.siires availa- 
ble, damaging floods occur nearly every year in South 
Carolina. This project was initiateii so as to show precisely 
ihe extent of ntca to he Fooded during specific flood events 

The objective is to collect and analyze necessary data to deter- 
mine stream slope and water surface profiles in those areas 
where flood damuge of greatest magnitude is likely to occur. 

TTie network includes a network of iwenty-flve crest-stage 
gages in major river basins. The network will be expanded 
each year by the addition of approximately twenty-five new 
suittons until the network consists of about 100 stations. 
These stalioms, when operated until two or more flooils of 
.significant magnitude are experienced, would provide n relia- 
ble flood-watcr-surface slope in the basin reaches between 
the eigcs. 

Installation of 17 crest-stage gages and collection of data from 
these stations. 
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UNKNOWN. US. Depl of itie Interior. Gcologic.'il Survey, 
Ceilitnihia. South Carolina 29204 

Prior to this project, there v.crc no USGS gaging stations on 
small streams in drainage areas 1-40 square miles in South 
Carolina This project uas initiuled because of the need for 
knowledge relative to ntagniliide and frequency of floods on 
small streams for design of highway drainage structures 

The objective is to collect und analyze necessary data and to 
develop relationships which can be used to determine the 
flood-frequency characteristics of any small stream in the 
Slate 

The project includes a network of 6(J stations, each equipped 
with dual-digilul recorders, located to give coverage of the 
stale. The recorders measure stream stage and nsMicialcd 
rainfall. The physical characteristics of each selected basin 
will be tabulated tind the stage- discharge relation will be 
determined at each siutiun. The data collection will involve 
about 30 flood events TTicse data will be used in coniiinciion 
with a digital computer model of the rainf.ill-fuiioff process 
to extend a record of flood peaks. I he observed and com- 
puted data will be used to define the flood-frequency curve 
for each station. 

Kainfall and stage data were collected during the year with 
most stations recording from one u* six flood events. Most 
flood events of significant magnitude occurred during March. 
July and August. Twenty percent of the stations experienced 
an estimated S(l-yeur flood. 

SUPPORTF.rJ nV LI.S. Dept of Iiilcfior • Geological Survey 

6.0366. INVESTTOATTON A.NO ANALYSIS OF FI.OOD 
HVDROORAPIIS FROM SMAl.l. DRAINAGE UASINS IN 
SOUTH DAKOTA 

(JNKNOH'N. IJ.S Dept, of the Interior. Geological Survey. 
Huron, South Ookota 573511 

The safest and most economical design of liighu.)y structures 
requires .n knowledge of the m.ignHudc and frequency of 
peak discharges that may he expected at any given site. In- 
formation concerning the characteristic sh.ipe of the flood 
hydrograph is also iieccss.iry if storage is to be conskicrod as 
a fuctof in the design of culverts in highway coibanktncnis. 

To obtain an adequate measure of sircaniflow and basin 
characteristics which will provide an estimate of the mag- 
nitude and frequency of floods which might be expected 
from small drainage basins in South Dakota 

A total of SO representative basins have been selected for stu- 
dy. Basin and strcamflow char<iclcristic.s will be determined 
for each basin Continuous long-term prccipil.'ition records 
wilt be used to synthesixe flood events and to extend peak 
flow records buck in Ciine. The optimum equations to com- 
pute flood peaks at the desired return intervals will be deter- 
mined by using .nil data in a regression analysis. 

Stage and precipitation data collection Is continuing. Rating of 
stations and office review of data collected to dale con- 
tinued. Preliminary calibrations of the rainfall-runorf model 
were obtained for two stations. Results of these were quite 
encouraging. 

Continue data collection program. Continue office review of 
data collected and computer analysis of data. Continue ef- 
forts toward model calibration 


The project will develop for the Tennessee River syst 
prehensive procedures vvlhch will allow current e 
and consideration of all essential objectives, such 
control, navigation, power production, water quality 
ment. water supply, and recreation These procciliirt 
crease TVA’s capability to appraise system nHidiftm 
improve operation of the river and re.servoir system. 

Upon completion, the methods will beconte duy.ln.d.iy 
tools for TVA's water resource planning and niiinage 
livities. 'I'hey will expand presently used decisioi 
processes by more comprehensive and automateil pr 
which can respond to the steadily increasing compl. 
quantitative and qualitative water resource niamigcn 
optimize the total benefit of the region’s water rcviu 

The project i.s divided into three step.s Presently ii 
vesligation is Step 1. a case study, which assesses ih 
of u flow requirement at a chosen site on quantity 
and economy parameters of the reservoir system. .St 
ration is one and a half years. This step is alnmsi ct 
and three major reports describing mclhiulology nii 
arc in preparation. Presently under invustigiitiua f 
which ctills for analysis of methods and dcvcli)|iiii 
comprehensive plan for system-wide implemetilaiin 
program. Step 2 duration is two years. 

SUPPORTED BY U.S. Tennessee Valley Aiith. 

6.0.368, BBl-CII RIVRR WA I ERSHI-D PROJIT 1 
Nts.si;n 

CH. SMITH, U.S. Tenncs.scc Vtillcy Aiilh,, Kinnyillv, 
wc .37902 

The Beech River Watershed Project cstiiblislicd in 1 
cientonstratiun of intensified development of In 
resources integrated with the development of idliet t 
of the area comprising 193,200 acres in lleiukr 
Dcculur Counties in the western part of Tennessi'c 
jcci is being carried oti in cooperation with the liee 
Wnterslicd Development Authority and Stale of I cm 

Hydrologic measurements began in 195.3, to asecdaii 
fccts on the water resources of the watershcil and its 
sions resulting from changes in land cover, laiul-irsc 
niciil, and water management due to improvemcnb 
forming systems and the expansion and inteiisific 
forestry programs This included observations of |- 
lion, sireamflow. both surface and ground wm 
.suspended sediment to serve as a base in cvaltiatiri{ 
fects (m hydrologic chiiractcrislic.s of clianges in ci 
land-use mnnageincni. 

The agricultural phase of the project is concerned "ill 
provemont of Innd-use in sound farming systems 

'Ihe Forestry phase is concerned with the expansion ai 
siricution of forestry programs to increase both tlic 
base and the level of land resource utilization 

In December 1965 construction of a mullipurpo.se wn 
irol system was completed for the Beech River w 
consisting of eight reservoirs and 1 1 miles of stream 
improvement. Hydrologic measurements are being c 
to determine the hydraulic performance of the watci 
system, evaluate flood reductions, determine reserv 
mentation and channel changes, and provide bask 


MAJOR DISAS'VHR TYPES 


6 . 0373 , 


Absiract: An ordinniice is given establishing 2(*ning dislricls- 
residential, conimercinl. industriul, and flood nhdn-wilhin the 
town of Huntingdon, Tennc.ssee. to relegate compatible uses 
of land to particular areas. 

Pub Oct 70: 43p.. NTIS No PIM96 746: PC S.f.OO MF «).95. 

SUPPORTED BY U S Dept of Housing & Urban Develop- 
ment 

6.0370, FLOODING OF SMALL STREAMS IN NASH- 
VILLE DAVIDSON COUNTY AREA, TENNESSEE 

L C U S. Dept, of the Interior, Cicological Survey. 

,\iislivillc. Teiuiessei' 37203 

This research is part of the program of water resources in- 
vestigations conducted b) the U. S Geological Survey in 
cooperation witli State and local iigencics in Tentressce. 

Purpose: To determitio the effect of urbanuulion on the 
volume, magnitude, frequency, and time of conccnirnlion of 
flood flows. 

Methods; Hydrologic data presently available inside and outsirlc 
of the county and additional data to he collected will he 
nnaly/ed. Within ti particular streuin basin the following will 
be obtained. I. Continuous strcamflow and synchronized 
precipitation records at one .site in the basin 2. Continuous 
recordings of lloodflow and concurrent storm prccipiiotion at 
sites in selected sub-hasins and iii key points along the prin- 
cipal stream channels. 3. Supplcnicntary surveys of high- 
water profiles butw'uen gaged sites following major flood 
events. 4. ('hannci cross-section and bed profile surveys 
necessary for flond*profile conipuitnions. 5. Compilation of 
necessary basin tind urbiini/ation parameters. 

SUPPOR TED BY U.S. Dept, of Interior • Geological Survey 

6.0371, INVESTIGATION OP THE MAGNITUDE AND 
FUnOUENCY OF i-LOODS ON SMALL STREAMS IN 
TENNESSEE 

ft C. B7/i/l/;iV, U S. Dept, of tlie Interior, Geological Survey. 
.Vrt.r/jvff/e, 372{)3 

Economic design of iiighway structures relies on sound evaluii- 
linn of magnitude and frequency of floods. Data arc not 
available to define adettuaioly flood magnitude nnd frequency 
on small streams (Ics.s than .*50 sq. Mi). Moreover, the 
number of small w.iter.shetls is .so large that it will never be 
practical to gage more Ilian a small perceiitnge of ihem. 
There is u need to collect and analyze liydrologic data from 
selected small basins and to tiefinc tlierefrom flood-frcqucncy 
relations applicable to the design of small-sircam drainage 
structures. 

This project is designed to provide data for estimating the mag- 
nitude and frequency of peak runoff from small iingagcd 
watersheds. Its adviiiilage over earlier projects with similar 
goals lies in providing a comparahic product in less time. 

The project will proceed through tliree phases: (I) Measure 
flood runoff and concurrent storm taiiifall and compute vari- 
ous hnsin characteristics at 49 sites, to define the relutiomship 
between rainfall and peak flow by using the USGS hydrologic 
model. The gages will be operaleil 5-10 years, as required by 
each watershed; (2) Use the rainfall-peak flow relation and 
long-term rainfall record to syntliesize a long-term fiood- 


to be surveyed. Rpinfall-runofT model calibrations were made 
for seven stations. Initial results look good. Four station.s 
were di.sconiiniied as it became apparent that wc could nut 
olHain a stable stage-discharge rating Replacement sites arc 
anticipated. Routine operation of the remaining gages con- 
tinued Long- term daily precipitation data for Nashville, 
Memphis, and Knoxville have been loaded onto the model 
file. 

Kcnitinc datar collection will be continued. Simulation of long- 
term peaks nnd computaiions of Log-Pcarson frequency 
curves will begin. Nashville long-term until pcrcipitution data 
will be picked off & loaded onto the model file Long-term 
daily evaporation data will be picked & processed. (Text 
Abridged) 

SUPPORTED BY U.S Dept of Interior - Geological Survey 

6.0372, URBAN HYDROLOGY STUDY - AUSTIN, TEXAS 

J.H'. HOARD. U.S. Dept, of the Interior, Geological Survey. 

Attain. Texas 7J57{H 

Little data arc avuihihic to determine the effect or urbunizution 
on runoff I he collection of basic data in urban areas is 
iicccs.sary to provide for the most economic design of 
bydraiilic structures and the delineation of flood-hazard 
areas 

Collect hydrologic tlalu for studies to determine the effects of 
urbani/ation on flood di-scharge and intal runoff with varia- 
tion in rainfall pniierns, rainfull intensity, and drainage area; 
delineate iictiml floods to determine flond-haziird areas; pro- 
vide water -(pmUiy data for selected areas from water samples 
collected tlufing runoff events which differ by season and 
magnitude. 

Druinago basins will) different hydrologic characteristic.? will he 
iiislftinicnied to collect simultaneous r.-iinfall-runoff data. 
Flood- ptofilc data will be collected in icqncsted sticam 
reaches. Field stirvcy.s will be run to determine areas flooded 
by unusual flood events. Water-quality samples will be col- 
lected in selected areas to reflect the relation between wmer 
quality, sea-son. and miignilude of peak. 

Raiiifatl. runoff, and (|uiiliiy-walcr data were cullected at all 
sites during the year. These data arc being assembled into 
npeii-fllc titinual basic-data reports 

Compilation and analysis of basic duta will continue and annual 
basic-data reports will be published 

SUPI*OU’THD BY U.S. Dept, of Interior • Geological Survey 

6.0373, URBAN HYDROLOGY STUDIES OF SELECTED 
AREAS IN TEXAS - DALLAS. AUSTIN 

J.D HOIIN, U.S. Dept of the Interior, Geological Survey. 
Austin, Texas 78701 

Little data arc available to determine the effect of urbunizatiun 
on rutiolT. The cnilection of basic data in urban areas is 
neccbsary to provide for the most eeononiicnl design of 
hydraulic structures ami the delineation of flood hazard 
ureas. 

Collect hydrologic data for studies to determine the effects of 
urbanization on flood discharge and total runoff with varia- 
tion in rainfall patterns, rainfall intensity, and drainage area; 
delineate actual floods to determine flood hazard ureas; pro- 
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MAJOR DISASTl: 


by unusual flootl cveriis. Water-nualily samples v.Hl be col- 
lected in selected areus to reflect the relation between water 
quality, season, and magnitude of peak. 

Rainfall, runoff, and quality-water data were collected at all 
sites during the year. These data are being assembled into 
open-file annual busic- data reports. A study is currently un- 
derway to analyze 5 yctirs of peak data from 28 gaged 
drainage basins In (he Houston mctiopoiitan area. A |»cak 
discharge multiple regression prediction equation has been 
obtained for each basin using independent vaiiablcs. 
precipitation duration, .tnd an index of soil moisture Predic- 
tion equations for the 28 gaged drainage basins hud a stan- 
dard error of estimate of 9 to 63 pcTcent. with the average 
being 2Q percent. Sixty years of local rainfall data liav-e been 
applied to each of the prediction equations lo obtain btt 
years of peak-flow data The peak-flow data have been re- 
lated to various basin parumclers to determine their effect on 
the magnitude of peak. Preliminary results show a range in 
standard eitot of estimate of 15 to 25 percent. 

Compilation ami analysis of basic data will corttinuc and annual 
basic-data reports will he publislicU. Special studies in two 
metropolitan areas (Dallas and Austin 1 will be made to quan- 
tify the effects of urbanbatton on flood peaks and volumes. 

SUPPORT ED BY U S. Dept of Interior • Geological Survey 

6.0374. EFFECTS OF URDANIZATtON ON I I.OODS IN 
THE DALLAS. I UXAS METROPOLITAN AREA 

G.R. OLMPSTEH, U.S. Dept, of the Imetlor. Geological Sur- 
vey, Aiixtin, Texns 7870] 

Abslriici: The effects of urbaoiznitort on flood characteristics of 
streams in the Dallas meiropuliian area were studied by use 
of II JigituI model of the (lydrologic system, which was 
calibrated by using observed duift from 19 storms in six 
basins to cstimuie peak discharges and flood volumes and to 
.timulaie a .57-year record of annual peak disclinrges in 14 
basins. The flond-frequcncy characieristics were defined by 
fitting the simuluicd 57-yeaf record to :i Log-Pearson Type 
III disicibutioii. The data indicate that in a fully dcvciopcrl re- 
sidential urea, with a 37 percent impervious area, the average 
annual direct runoff is about double that of an undeveloped 
area- 

>ub. Jan 74: 37p.. NTIS No. PU-230 1R8/5; PC S3. 75 .MF 
$1.45. 

lUPPORTED IJY U.S. Dept of Interior - Geological Survey 

..0375, HYDROLOGIC STUDIES OF SMALL RURAL 
TEXAS WATERSHEDS 

y.ff. GOINES. U.S. Dept, of the Itjterior, Geological Survey. 
Aiisiin. Texas 78701 

his research is part of the program of water resources in- 
vestigations conducted by the U. S. Geological Survey in 
cooperation with the .State of Texas .ind the Soil Conserva- 
tion Seivice. 

urpose: To determine the effects of temporary storage in small 
flood-detention structures, and of land-lrcattncnt measure.s 
on the water yield to major wnter-conscrviition reservoirs and 
to provide data which can be utilized in the design of future 
structures, and in checking the performance of existing struc- 
tures. 

Rninfitll :in<l rainnrf rr'r-r.rrlc a. -1 


adjacent basins will be used as currently being co 
the small watersheds In basins where no flood 
structures have been built, detailed hydrologic 
available for several years, and by continuing the ds 
lion program, the analy.si.s before ."tnd after com 
development will be facilitated 

SUPPORTED BY U.S. Dept of Interior - Geologies 

6.0376, EFFECrS OF URBANIZATION ON FL( 
I HE HOUSTON. I EXAS METROPOI.ITAN ARE/ 

S.L JOHNSON. U.S Dept of the Interior, Geologici 
/Uniiii, Teun 78701 

Abstract. Rainfall and runoff data from drainage bas 
Houston metropolitan area and a 60-ycar rainfall r 
the National Weather .Service Station. Houston-C 
used to simulate 60 annual flood peaks at 26 sites 
frequency chiiracierisiics, based on these siniulatt 
peaks, .are related to drainage area and percentage 
vious area. These relations, which may be used to 
the flood characteristics at ungiigcd sites, indicate t 
Houston metropolitan area, complete urbanization 
the magnitude of a 2-ycar flood nine times and inci 
magnitude of a 50-year flood five times. 

Pub Apr, 73: 56p,. NTIS No, PB-220 751/2: PC 3 
S0.95, 

.SUPPORTED BY U.S. Dept, of Interior • Geological 

6.0377, URBAN HYDROLOGY STUDY - SAN A' 
I EXAS 

UNKNOWN. U S. Dept, of tlio Interior, Ocologicn 
AusHn. Tr.vfl.v 78701 

This research is part of the program of wjncr rest: 
vestigations conducted by the U. S. Geological 3 
cooperation with the State of Texas. 

Purpose: To provide data for a logical approach to flO' 
and flood-proiection prohlcni.s, and to analyze the 
progressive urbanization on the runoff. Data will ah 
ful in design of storm sewers, culverts, and britiges. 

Methods: An adequate sampling will he made of i 
respect lo flood discharge a.s affected hy time, var 
rainfall through climatic cycles, si/e of urea, and i 
urbanization of area. This sam|)ling will he accomp 
installation of slreamfJow stations, crcsl-slagc -stat 
rain gages at appropriate locations. T'hc instrument 
be done on pairs of small drainage basins w 
metropolitan area. One basin of a pair will be c 
represent urbanized conditions: the other \v-ill repr 
undeveloped conditions. Insofar as possible, the 
basins will be chosen so that the other facior.s such 
gy, topography, and size will be equal. 

SUPPORTED BY U.S Dept, of Interior - Geological 

6.0378, TECHNIQUE FOR PROJECTING AI.TEH 
FUTURES FOR WATER RESOURCE PLANNING 

L.R. HEARD, Univ. of Texas, Ctr. Res. in Water R 
Ausihx. Texas 787 1 2 {C-5340-X) 

The occurrence of unexpected trends and events 
resources variables has seriously impucted on the 
ness of the projects. To the extent that these are ur 

hl<» nllprnati./o nr>c«il,Ip nr/-,ip/'»Ir,nc miiKi hp i~r 


MAJOR DISASTER TYPES 
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icristics of ihat vuriabic. A number of variables where exien- 
sive dala on past trends arc available will be chosen for spe- 
cial study. A large number of records for each of these varia- 
bles will be studied to determine trend fnnethms. stochastic 
characteristics and the nature and frequency of extreme 
events that do not conform to the mathoniiilical functions 
employed Mathematical models will be developed for 
generating representative sew of projections, ^feans will be 
devised for incorporating unexpected departures from mathe- 
matical functions in projections to the extent that these are 
observed in records 4)f the phenomenon Each projection in a 
set will represent a specincd proportion of all future poss.ibili- 
tics 

As a special activity under this project, studies will be made to 
formulate comprehensive pruccdiire.s that can be used in vir- 
tually all regions by all agencies for estimating fliHHJ peak 
flow probabilities with a relatively high degree of rehiihility 
and uniformity. The resulting technical manual is intended to 
fill a critical technology gap until such lime as a more com- 
prehensive flood frequency research and development project 
is possible 

SUPPORTED RY U S Dept, of Interior • O. Wlr Res. Rch 

6.0379, WATER FOR TEXA.S - URUAN WATER 
RESOURCES PLANNING AND MANAGEMENT • THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE HELD 
AT SAN ANTONIO (AUUUUV) 

UNKNOIVN, Texas A & M University System, Water 
Resources Instilute, ('ullt’nc Stoiiun. Te.\u\ 77K4.3 

Abslruct: Vhe theme of the 1 6th Annual Conrcreucc on Water 
for 1'cx:is was urban water resources planning and nianagc- 
tncni. Among Ihc topics diseussed are: perspectives in urban 
water management, systems description for urb;m water 
resources, ennjunetive use of surface and gretund water in 
urban water supplies, hydrometeorology for urban runoff 
systems, flood plain planning in urban areas, stteio-ccononhc 
aspects of urban water planning, envjrontneiilal enhancement 
and recrcatic)!], costs of water reuse, river basin (|iia1ity simu- 
lation, Hureau of Reclamation programs related to urban 
water resources and comprehensive inler-basiii pliinnmg ami 
inter-governinenial c<iordiiiation. Most papers use examples 
in Texas, especially the San Antonio area 

Pul). Sep. 71: 182.. N I LS No. Pll-2111 32.Y PC S3.00 ME $0.95 

SUPPORTED HY U.S. Dept, of Interior • O.W.R.T. 

6.0380, OSO CREEK TECHNICAl. AS.SLSTANCE STUDY - 
PRELIMINARY STUDY ON THE PROHLEMS AND OP- 
PORTUNiriES FOR DfiVELOPMENr OF O.SO CREEK 
AND OSO BAY 

UNKi'^Oll'N. U.S. Coastal Bent! Reg Comm., Corpus Chriui, 
Tcxiis 

Abstract; There are many factors which should Influence any 
plan for development of Oso Creek Flood control measures 
may be proposed for the Oso by the Corps of Engineers, 
Niicocs County Drainage District No. 2, arwl the Nueces 
County Development Group. When agreement is reacherl 
concerning coordination of flood prevention arid control for 
the upper Oso, then consideration niust be given to the 
development plans for the entire Oso Creek luisin. Existing 
and potential urban-industrial, extractive and ugricultural 


Creek will play in the development of Nueces County and 
the Region 

Pub. Mar 71: i3p.. NTIS No. PU-2()1 213; PC $3,00 MF 
$0.95 

SUPPORTED BY U.S Dept of Housing & Urban Develop- 
ment 

6.0381, soil. AND WATER CONSERVATION NEEDS IN- 
VENTORY. COOKE. GRAYSON AND FANNIN COUN- 
TIES. TEXAS 

UNKM)WN, Texonia Regional Planning Comm.. Oeiiison, 
Texus 15020 

Abstract: llic inventory Incliide.s basic data that show the kind 
of soil, slope, erosion ami land use characteristics in Cooke, 
Grayson and Fannin Counties. 'The land use classifications 
are scpuraied into cropland, pasiurcland. rangeland, forest 
and woodland and 'other'. The acreages needing treatment in 
the various classification arc described and the treatment that 
is feasible for this particular soil deficiency is outlined Forest 
and wiHidlands needing establishment, improvement, protec- 
tion or windbreaks arc tilso described. All watersheds iire 
delincatcti sluiwing the problems with flooding and conserva- 
lioi) of water along with project actions required to solve 
these problems. 

Pub Aug, 70- 57.. N US No. PIJ-195 447: PC $3.00 ME $0.95. 

SUPPORTED UY U.S. Dept, of Housing & Urban Develop- 
ment 

6.0382, URHAN HYDROLOGY STUDY. DALLAS, TEXAS 

GM D/iMPSy/vR. U S. Dept, of (he Interior, Ccolugicol Sur- 
vey. r<ut O'orlii, Te.tits 76115 

Purpose: To define in I'ivc .Vtile. Cedar, and Coombs Creek 
watersheds which would be inundated by {last floods of 
defined frequency. To ciilicci btisic hydrologic data on floods 
of grcatcf-than-orilintiry magnitude in these water.shed.s and 
White Rock. Ihirknum, and Joes watersheds To determine 
the effects of urban devclopinent on flood Hows and loi:il ru- 
iioff in the White Rock Creek area 

Methods: 'The three major objectives of this project arc interro- 
Ifttcd tu the extent that all hydrologic diita collected will be 
applicable to each objective. Hydrologic instruments and sur- 
veys a.ssociated with the long-range program will provide the 
nccesstiry d.atti to define arcus inundated by specific flonils 
and to evaluate the effects of urban development on nmnff. 
The dala, analyses and coinpiilalion associated with the 
sh<rrt-lerm phase of the project to provide interpretive infor- 
maiion on areas which would be iiuintlated by flood.s of 
selected fre«|uency will be applicable to the other objectives 
and would be strenglhcned and substantiated by data col- 
lected on floods experienced In the waler.shed. The data col- 
lected on the partly urbanii'cd White Rock Creek watershed 
will he intcgrnieU with that being collected on the adjoining 
hut muslly urbanised Ihirknian Branch and Joes Creek 
Wiitcrslicds iind the completely urbanized Turtle Creek 
watershed for analysis. 

SUPPORTED BY U.S Dept, of Interior - Geological Survey 

6.0383, URBAN HYDROLOGY SlUDY - FORT WORTH, 
TEXAS 

n.B. HAMPTONy U.S. Dept, of the Interior, Geological Survey, 
Fnn WnrtJi Tflxnx 7AI I 


MAJOR 1JISAS1 


fi 


,• .ik-.i for ‘tiidK-s u, (fciermiire ihc effecis of 

, rh ,n,/ -n Hnod drschargc unJ IoU.1 n.no(T «.th vana- 
,u,krn. ra.f..« .r.ens«> 

.'clin- .K- ..uu.M n.'ods lo .IcUtniinc nood h.i/Jfd areas. 

lk...n.kc ..ah ddfcrcm Indrotogrc 

„„irurncnic.l fo O.HcU s.touUancoiis rainfall-runoff dal.i- 

rr..r.lc d ua .dl he CoMfcU-d in 
re.Khes K.Ki ^ur^.>s u.il K- run to deWtm.ne areas flooded 
hs (luusu-il fliuiil events 

Karnfall f..toff. ar.J vvatef qunl.i> dal.i -ere collected al all 
Mies tinting the !ie-'f 

(-o,n,..la..Mu and analyos ..f K.s.c da.a «ill conlinue. and an- 
nj.l1 h.iMfd.iU reponv will he prepared 
SVPP<1RIK) llY l.•‘s f)ept oflnicnot - Geological Survey 


6.0.>X4. I RHAN MVOHOl.CKiV SlUDY • OAI-I.AS COUN- 

rv. n-XAS 

B< \/-rSSA). I S Dept of rhe Inleriof. Geological Survey. 

h-rl H'lrih. ti-fiif 761 1 S 

I mie data ire available lo deiermine the effect of urbani/alion 
■in runoff The volleetion of basic data m wban areas is 
nesevsaci to pfvividc for the mosi economic design of 
hydraulic structures and the delineation of flood-haxard 
areas 

Cnllect hydrologic tiala for studies lo determine the effects »>f 
utbjivi/al'vvn on fh'od discharge and towl runoff with varia- 
tion in rainfall paiieins. rainfall intensity, and dfain.igc area, 
delineate .ictual floods lo determine flood-hazard areas 

Drainage hasins with different hydrologic chafacieristics will be 
instrumented to collect simultaneous lainfall-funoft data 
riood-profile data will he collected m requested stream 
reaches field surveys will he run to determine areas flotidcd 
h) unusual flood events 

I he effecis of urbaniiation of flixid chaiactetistics of streams 
in the Dallas metropolitan arc.i were studied by use of a 
digital rioiiel of the hydrologic sysicm. which was c.ilibratcd 
h) using observed data from I9 storms in sis basins lo esli- 
male peak discharges and flood volumes and to simulate a 
57-yeaf record of annual peak discharges in 14 basins. Ihe 
iTood-frequcncy characteristics were defined by fitting the 
simulated 57-ye.if record to a l.og-PeafStin Type III distribu- 
tion 


The proyeci will be reviewed, some rain gages will be deleted 
and some relocated Hmphasis will be placed on collecting 
data from small watersheds. 

SUPPORTED RY US Dept of Interior - Geological Survey 

6.0385. PAl.ACTOS COMPREHENSIVE PI.AN • PHASE 2 • 
SUMMARY REPORT 

(t L Lockwood Andrews & Newman Inc.. 

Hoimon. Texas 


Abviract The report summarizes ihe second phase of the Cr>m- 
prehensive Plan for Palacios. Texas. The goals and objectives 
determined in the first phase were re-evaluated lo establish 
appropriate guidelines for the basic planning tccomnienda- 
lions The planning period was projected lo I992. 

Puh Apr 72: I06p . NTIS No PB-2I3 I89/4; PC S7 50 MF 
Sl).95 


I ittle data arc available to determine the effect tif i 
’ on runoff an<l qiiiility of water in gentle sloping c» 
The collection of basic data in nrhan areas of 
neccssiirv to provide lor the most economic 


are.is. 

Collect hydrologic (Itita lor .studies to ileterniiite 111 
urbani/ation on nood discharge and total ivmon 
tion in rainfall pimerns, rainfall iulensTly. nnd <lia 
delineate actual fioiuls to delcrniine flnod-hiiziiul 
vide watcMiiiJiliiy data for selecleti ureas fioin wi 
collected rliiring rmioff events which differ by 
magnitude. 

Drainage basins with dilTercnl hydiologie cliiuacteii 
in.sirumenied to collect siniiilliineon.s rniiifiill-i 
Field .surveys will ho run lt> tietciinine areas 
unusual flood events. Water- tiuality samples will I 
in selected areas to reHect the rclailon lielwtcn ' 
ty, season, and magnituile of peak. 

Rainfall and runoff tiaia front tlrainiige luisins in t 
Motropoliiiin Aten luul n fiD-yenr raUtfnll record 
tiomvl Weather Service Siiiiion. Iltui.sioti Cllty, w 
simulate fiO-iiitmial flood peaks at 2ft silc.s. Select 
cy characteristics, bascti on these siiiiiiliiletl ainiiin 
related to ilrainiigc area and ireTCCOldRe of tnipti 
These tclwiions, which may he used to cstiiiial' 
characicrisiies at angaged sites, indicale that in i 
.Metropolitan Area, eomplelc iirhaiti^allon incteus 
niiudc of a 2- year flood nine limes smil InereaM 
uitude of a SO-year flood five limes. 

The projected data eolleciioii iasiiiiiiionlaiitut will I 
and an aiiempi made l») etilleei (liiiii which e. 
readily usetl in a niinfall-funoff moilel. 

SUPPOR TEii RY U.S. Dept, of Interior • Cletdog*' 


6.0387, VARIAI'ION OP' URllAN UUNOl'T. W1 
TION AND IN HiNSn Y OF STORMS ■ T L.XAS 

n.Af. b'/.:Lf..S', lexiis Teclutoloyiicul Univetsi 
Resources Center, Liihfiock. Tcmis 7‘J‘IC)y 

Abstract: A simulation nuulel descrlhes tlie tpian 
tiu.nlilative regimes of siomt wnler runoff f 
wmershed.s. The urlv.m rmuiff system consists of 
sobsystents: Prceipitatioii, rinuirf. niid tinaliiy I 
three subsystems is inathemiitieally iiuulelcrl iisiii|j 
and staiistictil techniiiucs Major fiomliag in the 
rvf Texas is associated vvitlv slmi l-dutalion liigit- in 
vcclive storms. The model nssuines these sir 
precipitation events tire iiiiuloiii and governe<l by 
probability disirihution function. A bivariate log 
trihtuion function fits the observed rnlnfall depth 
tions for Lubbock, I'exas. The runoff pioce.ss is 
using the Hrilish Road Research l.nboratoiy me 
assumes that all runoff is derived front inlcfconni 
vious areas. Rainfall inputs are simulutcd by the ^ 
method. The outflow hydrogrnph is getieraletl lij 
reservoir routing. The total pollutant load is pre 
multiple regression involving the storm clinrael 
die antecedent conditions. 

Pub. Aug. 71; 16lp., NITS No. PH-2(M 235: PC. 
0.95. 


MAJOR DISASTER TYPHS 


60393, 


Objfclive: Dcicrminc water yield and rates and amounts of 
slonn runoff from agricultural watersheds as affected by: cli- 
matic fiictor.s. watershed si/e, land use ami treatment, cover 
conditions, and soils and geology Develop methods of esti- 
mating water yield and storm runoff from ungauged areas, 
and routing lhe.se flows in larger watersheds. 

Approach: In the Ldward.s IMaieaii near Sonora, runoff will he 
measurccl at 5 flood detention reservoirs and one gauging sta- 
tion. with drainage areas of 6H(i to 30,720 acres. Supplemen- 
tal infortiiation regarding cover, gcoUrgy, soils and ground 
w.iier conditions. :ilso uvailahle. will improve the accuracy of 
prediction of storm rinuiff and water yield from ungtiugcd 
areas. 

Ptogross; Rainfall and runoff data for 1<J6X have heen obtained 
at five flivodwaler detention structures, and seven unit source 
watersheils. Annual tiiinfall was near normal with two storm 
periods. April and Msiy K-IO, that caused appreciable ru- 
noff. Rnitifall for April ‘J ranged from 3 55 to 4 68 inches 
and runoff from none to 0..32 inch at .Site I2 with 2,801 
acres ilrainagc area ;ind 0.34 inch from Site 1.3 with drainage 
area of 686 acres (Tir the M.iy storm period. runolT was 
from none at any sites to 0.41 inch at Site 12 Apparcntly 
ilcnse growth of hrnoniwced on the deep upland soils caused 
less than nvcnige riinoff from (he near normal rainfall I'rom 
the .seven years record, decreased rtinoff with itrcrciiscd si/c 
of dr.iiiitige aruEi is inriicated. 

SUPPOUTIU) flY Texas Sv.de (jovcrmneni • Austin 

6.0.389, URHAN MYDROl.OGV S'lUDY, SAN ANTONIO. 
IliXAS 

R.l>. STHaV.R. U.S. Dept, of the Interior. Ocologicid Survey. 
.Vmr AnioniK. /'eiri.t 

Little dnlii arc aviiiliihlc to delerniine lltu effect of urhoni/alion 
on runtiff Tlie collection of Inisic diUii in iirlnin arcus is 
neccssiiry to provide for (lie inosl economic design of 
liydnnilic structures ;iiul the dclineatimi of nood-ha/ard 
arcus 

Collect hydrologic data for studies to delerniine the effects (*f 
uriiani/nlion on flood discluirge .ttul tolnl runoff with varia- 
tion in rninfall patterns, rainfall inlensity. and drainage arcus; 
delineate actual flooil.s (o determine llootl-hu/ard areas; pro- 
vide w{itcr-<|ualily datii for selected iiretis from water samples 
eoliccteti during runoff events which differ hy season and 
m.igtiitude- 

Dniinngc basins with different hydrologic characlcristics w'ill be 
inslnitncnled to collect simultaneous rainfall-rimofif dalsi- 
Ftood- profile liala will he collected in rcipicsled stream 
reaches. Field surveys will he run to delerniine areas flooded 
hy unusual flood events. Wiiicr-{|ii:ilit> samples will be col- 
lected in selected arc:is to reflect tlie relittion between water 
quality, season, and magnitude of pOiik. 

Kaiiifnll, riimrff. and rjiiiility wiiter data were collected al all 
sites during die your I'licse diila arc being assembled into 
open-file anmiid basic-diilti rcpori.s. 

Conijiilation and analysis of luisie diitii will continue and annual 
basic-data reports will be published. 

SUPPOR THD IlY U.S Dept of liUeritrr • Ufological Survey 

6.0390, DFI'INING rill- Hl.l-MLN IS OF I HE SOCIOLOG- 
ICAL SYSTEM REI.A TED lO DRAINAGE PROBLEMS 


.social facirrrs. the objectives included description and mea- 
surement of attitudes, needs and actions related to the deci- 
sion problem as well as analysis of certain institutionid con- 
straints or organizational prublcms uf government agencies 
affecting the drainage decision process 

Social fact<»rs identified related to several ureas including flood- 
ing experience, awareness and information, level of concern, 
al(i(udc.s about flood munugemcni. attitudes toward :ind 
knowledge about specific proposals, social participation, 
aesthetic, leisure arid enviror^nrenVal measures and demo- 
graphic characteristics 

riic survey found that home ownership, location of residence, 
length of residence, higher education and male sex were fac- 
tors associated with higher awareness 

This work was done as a forerunner to other work dealing w-iih 
this decision process. The variables identified here arc being 
nnaly/ed further for use in model development. 

SUPPORTED BY U S. Dept of Interior - O W.R.T 

6.0391. FLASH FLOOD FORECASTING AND WARNING 
PROGRAM IN THE WESIFRN REGION 

/' WILl.i/iMS. U S. Dept of Commerce. Natl Wcirther Ser- 
vice. SaU iMke Ciry. Utnh 

Abstract: After describing the major characteristics of flash 
flooding in the Western Region of the United Stales, infor- 
mation is given on the requirements for cffcclire warning and 
preparedness piogtitms. I'here follows an infotmaiive piesen- 
laiioii of the procedures involved in the forecosiing of flush 
floods Special attention is given to prccipiialion n.ssociuled 
with cut-off upper ItAvs. Such precipiliiiion can be siifTIcieiitly 
hctivy to result in flosli flooding over the Intermountain Re- 
gion. 

Pul). Dec. 72: I8p.. NTIS No. COM.73- 1(125 1 : PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Commerce • N O A. A 

6.0392, MAGNI TUDE AND FREQUENCY OF FLOODS IN 
U1 AH 

rK nr.t.DS. U.S Depl of the Interior. Geological Survey, 
Sait Utke Crty. UruJi 84111 

The mctluuis currently available to estimate flood frequency 
churactcrislics at ungaged sites arc inadequate for refined 
hydraulic design 

To provide improved mcilioOs of estimating flood discharges 
for scleoieU reoccurrence intervals. 

About 70 crest gages will be operated in conjunction with ihe 
existing streamflow gaging station network to provide an ex- 
panded data base. Meaningful expressions of basin chiunc- 
tcriHtic.s. significant relative to flood flows, will he sought 
Predictive ctiuations will be defined by multiple regression. 
The expanded data base and basin parameters should yield 
predictive equations of increased reliability. 

The varinoce of topographic relief map and channel geometry 
parameters were ft)und to be significantly related to sciccteil 
recurrence interval floods. About 200 flood peaks on 
ephemeral streams were selected and tabulated for various 
statislicul annly.scs. 

A ntultiple-rcgression nnaly.sis of flotul-pcak data collected 
prior to October 1973, will be made This analysis will test 
varioii-s climatic and physiographic parameters for incorporn- 


urbflni^Jlion on floixl discharge and total rur-ofT with varia- 
tion in rainfall patterns, rainfall intensity, and drainage area; 
delineate actual fic'ods to determine tlood-hn/arJ ureas. 

Dniinagc basins with different hydrologic characteristics will be 
inslruniciiled to collect simultaneous rainfall-runofr duUi. 
Mood-profile data will be collected in rctiucsied streum 
reaches, l-'ield surveys will be run to delcrmine ureas flooded 
by unusual flood events. 

Rainfall, runoff, .^nd water-quality data were collected at all 
sites during the year. 

Compilation and analysis of basic data urill continue, and <in- 
nual basic-data reports will he prepared. 

SUPPOkTHD DY U S Dept of Interior - Geological Survey 

6.0384, URBAN HYnUOI.OOY STUDY ■ DALLAS COUN- 
lY. TEXAS 

B.C. XfASSr.y, U.S nept. of the Interior. Geological Survey, 
Fori WoriJi, Trro^ 761 l.S 

Little data arc available to determine the effect of urbanization 
on runoff. The collection of basic data in urban areas is 
necessary to provide for the most ccoiwmic design of 
hydraulic structures and the delinealion of flood-hazard 
areas 

rolk'ct hydrologic data for studies (o determine the effects of 
urbaniziitiort on Mood discharge and total runoB' with varia- 
tion in rainfall ptitlcrns, rainfall intensity, and rlrainagc area; 
delineate actual floods to determine flood-hazard areas 

Drainage basins with diffcrcrtt hydrologic characicri-stics will be 
instrurrented to collect siniuliancous rainfall-riinofr data 
Mood-proniv data will he collected in rc<|iiesie(l stream 
reaches. Field surveys will he run to determine areas flooded 
by unusual flood events. 

The cffueis of urbanlzairon of flood characteristics of streams 
in the Dallas mciropnliian area were studied by use of a 
digital ituulel vf the hydrologic system, which was calibralcrl 
by using observed data from )*> storms ui six basins to esti- 
mate peak disch.irgcs and flood volumes and to siimilaic a 
57-yeaf record of annual peak, discharges m 14 basins. The 
flnod-fre<|ueiicy characierisiks were defined by fitting the 
simulated 57 -year record to a L«g-Pcars«n Type UI distribu- 
tion. 

The project will be reviewed, swnc tain gages will lx“ deleted 
iind some relocnicd Emphasis will be placed on collecting 
data from small wtuersiteds 

SUPPOR TliD BY U.S. Dept of Interior • Geological Survey 

6.0385, PALACIOS COMPREHENSIVE PLAN - PHASE 2 • 
SUMMARY REPORT 

G.L. tyjLLlAMS, l.ockwood Amirews & Newman Inc., 
HoitxUnt, Te.tos 

Abstract: The repiul summarizes the second phase of the Com- 
prehensive Plart ftir Palacios, Tcxils. The goals and objectives 
determined in the first phase were re-cvalunicd to establish 
appropriate guidelines for the basic planning recommenda- 
tions. The planning period was projected to 1992. 

Pub. Apr 72: 106p.. NTLS No. Pn.2I3 189/4; I»C $7.50 .MF 
$0.95 

.SUPPORTED BY U S- Dept, of Housing & Urban Develop- 
ment 

6.0386, URBAN HYDROLOGY STUDY - HOUSTON. 
TEXAS 


on runofT and quality of water in gentle slopir 
The collection of basic datit in urban ureas 
necessary to provide for the most ecoiu: 
hydraulic structures and the delineation c 
areas. 

Collect hydrologic data for studies to deterniin 
iirbanizalion on flood discharge and total ru: 
tii)n in rainfall patterns, raittfall intensity, anil 
delineate actual floods to determine flood-lia: 
vide water-quality data for selected areas frou 
collected during runoff events which differ 
tnagoitiidc. 

Drainage bn.sins with different hydrologic charsu 
instrvuuenicd to collect sinniUaneous rainf 
Field surveys will be run to determine ari 
unusutil flood events Water- quality samples v 
in selected areas to reflect the relation hetwc 
ty, season, and magnitude of peak. 

Rainfall and runofT data from drainage Irasins 
Metropolitan Area and a AO-year rainfall rcci 
lionsil Weather Service Station. Houston City 
siniiihitc AO-anniiiil flood pciiks at 26 sites. Sc 
cy chtirucierisiics. based on these simulated in 
related to drainage area iind percentage of u 
Ihe.se relations, which may be used to csli 
characteristics at imgagcd sites, indiciitc iltnt 
Metropolitan Area, complete urbanization iiit 
niiiide of ii 2- year flood nine limes and inci 
nitiide of a AO-year fltuxl five times. 

riie projected data collection insirumcntntina u 
and an attempt made to collect data whicl 
readily used in a rtiinfnil-rutioff model. 

SUPPORTED BY U.S. Dept, of Interior • Geol 

6.0387, VARIATION OE URBAN RUNflEE 
TION AND IN TENSri'Y OK STORMS • TEX, 

O.M. WICLLH, Texas Technological Unix 
Resources Cemcr, Liibhock, Te.xas 79409 

Ahsifact: A s.imulaliO!\ ouvdel xlesorlhcs the q 
qiinlitutivc regimes of siorn) water riinof 
watersheds. The urban runoff system consists 
suhsy.siem.s: Precipitation, runoff, and (lualil; 
three .subsystems is mathematically modeled u 
and statistical techniques Major flooding in 1 
of Texas is associated with short-duration liigli 
veclive storms. The model assumes these 
precipitation events arc random and govcrncil 
proha[>ilily distribution function. A bivariate 
iril)iilion funciion fits the observed rainfall dt 
lions for Lubbock, Texas. T he runoff process 
using the British Road Research Laboratory 
assumes that all runoff is derived from inlercp 
vious areas. Rainfall inputs are simulated by ll 
method- The outflow hydtogrnph is generatci 
reservoir routing. The total pollutant load is 
multiple regression involving the storm chat 
llic antecedent conditions. 

Pub. Aug. 71; I6lp., NTTS No. PB-204 235. 
0.95. 

SUPPORTED BY U.S. Dept, of Interior - O.W 

6.0388, RELATION OK CLIMATIC AND 
CHARACFERLSTICS TO STORM RUNOI-T 
WARDS PLATEAU ■ TEXAS 


MAJOR DISASTER TYPES 


6 . 0393 , 


Objcelive: DcJerminc water yield and rales and ntnounts of 
suirm runoff from agricultural watersheds as affected by: cli- 
nialic factors, watershed size, land use and treatment, cover 
conditions, and soils and geology. Develop methods of esti- 
mating water yieki and storm runoff from ungaiigcd areas, 
and routing these flows in larger watersheds. 

Approach: In the Edwards Plateau near Sonora. runolT will he 
measured at 5 flood detention reservoirs and r»ne gauging sta- 
tion, witli drainage areas of 680 to .M).720 acres Supplemen- 
tal information regarrling cover, geology, soils and ground 
water conditions, also available, will improve the accuracy of 
prediction of storm runoff and water yieki from ungauged 
areas. 

Progress: Rainfall and runoff data for 1968 have been obtained 
at five floodwatcr detention structures, and seven unit source 
watersheds Annual rainfall was near normal with two storm 
periods, April 9 and May 8-1(1, that caused appreciable ru- 
noff Rainfall for April 9 ranged from 3.55 to 4.68 inches 
and runoff from none t<i 0.32 inch at Site 12 with 2.801 
acres drainage area and 0.34 inch from Site 1.3 with drainage 
area of 686 acres. For the May storm period. rnnolT was 
from none at any sites to 0.41 inch at -Site 12. Apparently 
dense growth of hroomwecd on the deep upkmd soils caused 
less lhan average runoff from the near normal rainfull From 
the seven years record, decreased runoff with increased sj/c 
of drainage area is indicated. 

SUPPORTED IlY Texiis State Govcninient • Austin 

6 . 0389 , URUAN HYDROLOGY STUDY. SAN ANTONIO. 
TEXAS 

R.l). STLCiLH, U.S. Dept, of the Interior. Ocokigical Survey. 

Anionio, Texas 

Lillie (lata are availahle to determino ilie effect of urbani/.ition 
on runoff. I'he collection of basic data in urban .ireas is 
necessary to provide for the most economic design of 
hydraulic stnictnrcs and the deliitealion of (lood-ha/ard 
areas 

Collect hydrologic data for studies in deieiiniiie the effects of 
urhani/aiion on flood discharge and total runoff with varia- 
tion in rainfall patterns, rainfall intensity, and drainage areas; 
delineate nelual floods to determine tlood-hazard arcus; pro- 
vide wiiler-qualily dal.i for selected areas from writer sunipics 
collected (luring iiinoff events which differ by season and 
magnitude. 

Drainage hasiiis with diffcreiil hydrologic characteristics will be 
instriimcntoil to collect simultaneous rainfall-riinorr tiala. 
Flood- proFilc data will be collected in ce<|iicstcd stream 
reaches Field surveys will be run to determine areas Hooded 
by unusual flood events. Water-quality samples will lie col- 
lected in selected areas to reflect the relation between water 
quality, season, and inagnittidc of peak. 

Rainfall, runoff, and (luality-watcr data were collected at all 
sites during the year. These data are being assembled into 
open-file annual basic-data reports. 

Compilation and analysis of basic data will continue .ind annual 
basic-data reports will he published. 

SUPPORTED BY U.S. Dept, of Interior - Geological Survey 

6.0390, DEITNINO I'HF. EI.EMKN'l S OF THE SOCIOLOG- 
ICAL SYSTEM RELATED TO DRAINAGE PROBLEMS 

t lit I) A Kr A t> I* A r 


social factors, tlie objectives included description and mea- 
surement of attitudes, needs and actions related to the deci- 
sion problem as well a.s analysis of certain institutional con- 
straints or organizational problems of governmem agencies 
affecting the drainage decision process. 

Social factors identified related to several areas including flood- 
ing experience, awareness and information, level of concern, 
altitudes about flood manogcnicnl, attiCude.s toward and 
knowledge about specific proposals, social participation, 
aesthetic, leisure and environmental measures and demo- 
gr.ipbic characteristics. 

The survey found ihsit home ownership, location of residence, 
length of residence, higher education and male sex were fac- 
tors assuciated with higher aw'arcness 

This work was done sis a forerunner to other work dealing with 
this decision process The variables identified here are being 
analyzed further for use in model development. 

SUPPORTED UY U.S Dcpl. of '.nlerior - O.W.R I'. 

6.0391, ELASII El.OOD FORHCASTING AND WARNING 
PROGRAM IN I HF WESTERN REGION 

/’ WILLIAMS, U S. Dept, of Commerce. Natl. Weather Ser- 
vice. S'rift Luike Ofy, Uluh 

Abstract: After dc.scribiiig the major characteristics of flash 
flcMuJing in the Western Region of the United Slates, infor- 
mation is given on the requirement.s fur effective warning and 
prcpnrctincss programs. I hcte follows an informative pre.scn- 
lation of the procedures involved in the roreeasting of Hash 
floods. SiKcial attention is givcMi to precipitation a.ssnciated 
with cut-off upper lows. Such precipitation can be siiiricienily 
heavy to result in flash fluuding over the Iniermoiiniain Re- 
gion 

Pub. Dec. 72; IKp.. NIKS No. COM-73- U)25 1 : PC S.3.()U MF 
$0-95. 

SUPPORTED BY U.S. Dept, of Commerce • N O.A A. 

6.0392, MACiNl ITJDE AND FRIiOURNC’Y OF I I.OODS IN 
UTAH 

/•’-A.' h'JLl.DS, U S Dept, of llie Interior, Cicological Sutvey, 
Sail ImLc Cuy, Utah 84 1 I 1 

The mcliiutls currently available to csiiiiiale flood frequency 
characteristics at vmgaged sites ate inadequate for refiued 
hydraulic dc.sign. 

To provide improved mclliods of estimating flood diseliurges 
for selected reoccurrence intervals 

About 70 crest gages W'ill be operated in conjunction with tlie 
existing strcamflow gaging station network to provide an ex- 
panded data base. Meaningful expressions of basin charac- 
tcrislic.s. signiRcanl relative to flood flows, will be sought 
Predictive equations will be defined by multiple regression. 
'IIk* expanded data ba.se and basin parameters should yield 
predictive equations of increased reliability. 

The variance of topographic relief map and channel geometry 
parnmelcrs were found to be significantly related to selected 
recurrence interval floods. About 200 flood penks on 
ephemeral streams were selected and tabulated for various 
statistical analyses. 

A nniltiple-rcgrcssion analysis of flood-pcnk data collected 
prior to October 1973. will be made. This analysis will test 
various climatic and physiographic parameters for incorpora- 


6 . 0394 , 


MAJOR DISAS1 


/1.0 LIND. Univ of Vermonl. School of Arts. Bttrlingron, I'er- 
iiKfiii 0540 1 

Absiraci The author has iOentifi«il the foilowiiog significant 
results ERTS-I imitgery showirvg seasonal Inkc-lcvc] condi- 
tions in Lake Champlain can be used to assess .shoreline 
ehatige and flooding extent MSS bands 6 and 7 provide max- 
imum land-uatcr contrasts and are the most iisefni for 
shoreline location. Shoreline changes observed bcixvectt 
ERTS coverages of October 10 (low water) and April 7 and 
25 (high M.accr) and readily apparent and cnlurgenient of 
specific scenes by a factor of four provides data which can 
be transferred to a map base The unique synoptic view pro- 
vided hy ERTS- 1 will make it possible to map shoreline posi- 
tions occurring at a specific lake stage. Due to present 
government coiiccrtts over abnormally high lake levels, 
resource managenient questions have been raised regarding 
the extent, nature, and occurrence of inundation magnitude 
of shoreline change, and lake volume change. 

Pub. Jun 73: I Ip , NTIS No E-73 I07?I PC $3.00 MF Si 45 

SUPPORTED OY U.S. Natl Aero. & Sp.ice Adm 

6.0394, TECHNIQUES OF R-OOD-PLAIN MAPPING FOR 
LAND-USE management OF FLOOD PLAINS 
VNKNOM'N, U-S- Dept, of the Interior, Geological Survey. 
Arlingifiii, yirgini<t 22209 

[dcntirtcuiion of lands subject to flooding is necessary for laud- 
use management on flood plains. Accurate delineation on 
maps, of iircus siitajeci to inundation by floods of a given 
frequency is required- information on frequency of flood 
disciutrges, profiles of water-surface elevations along the 
channel, and lurgc-scalc topographic ntaps- Inforntutton ob- 
tained during field surveys is needed for computing water- 
surface profiles by step-backwater procedures. New 
techniques of photogrammetry. electronic measurement from 
aifcrnft, computatfor of backw.nter profiles, tmd the plotting 
of maps and cross sections by computer may offer more efii- 
cieni means of flood-plain dcline.'iiion. 

To evaluate potential flood-mapping techniques, appraise their 
accuracy in relation to cost for vatious uses and time frame 
in which flood-plain maps are of inaximum use, and to in- 
vesiigaie means to carry out Oood-mapping lechniquciv at an 
accelerated rale 

Investigate and compare .'ivailable inctliods of obtaining data 
required for preparing maps, chans, and interpretive reports 

а. ssociaied with idcntiflcalum of flnod-pronc areas. Determine 
the range in costs involved in the conventional aerial photog- 
raphy-stereo moricl approach of obtaining measurements of 
valley cross scelinns Investigate the potential uf the laser al- 
timeter in its applicniioii to aerial surveying, and the possi- 
bility of direct survey front the air without going through the 
stereo-model plotting process. 

A pitot siurly was made in cooperation with the I'opographic 
Division, USOS, to evaluate potential flood-mapping 
techniques using photogrammetry. Photography taken at 

б, 000 feet provided the be.st resolution. In vertical accuracy 
tests, &i! percent of the points were within 0.5 foot and 95 
percent were within 0 9 fool of correct elevation. A fltmci- 
lia/ard map of Jackson, Mo , was prepared in accordance 
with requirements of the Department of Housing and Urban 
Development (HUD) in the flood insurance program. 

Expand initial approach of invesiigatinns. Analyze accuracy- 
fcvxt fAt'Irtru nf fliirKl.nliiin iimnnlno frmn pirnt^rii-nrii In Hnto 


SUPPORTED BY U.S. Dept of Interior • Geologii 

6.0395, SEDIMENT MOVEMENT AND I 
MORPHOLOGY IN THE CENTRAL APPALAf 
GION • VIRGINIA 

UNKNUH’N. U.S Dept, of the Interior, Geolngi 
Ailingtcn, yirginin 22209 

Sediment, particularly in connection with major rail 
floods, causes many dcjith.s and millions of dolla 
damage amnially. The destruction results from sc 
Sion. Its movement down hillsides and along siren 
and it.s deposition. 'Ihe prediction of important s 
lated events and the prevention or reduction of d 
not be possible until systematic, planned .sedimeii 
guomorphic studies arc nitulc. 

To derive a basis for predicting the occurrence an 
major sediment movements on hillslope.s and in 
the Cenltal Appaluchiiins and nearby areas, i 
prevent or reduce the customary widespread dam 
curs to man and his property from such mnvemcn 

Document and examine the geuinorphic and sed 
features of catastrophic sediment movements sin 
which resulted in central Virginia from the tains r 
Camille in 1969. Mcusiirc and evaluate Ihc cxiei: 
lion of erosion, the amount and location of ilepo 
of sediment particles involved, gconiorphic chnta 
affeclcJ and unaffected hilUInpes and valleys, ani 
fcrttvires which may aid in attaining the researeh o 

Obi.tined further field data on clitinnel geometfj 
material sample.s. Continued nnalyxing daia i 
geometry. Wrote further poriions of first draft of 
on same. Results lo dale show some promise of cs 
relation.ship hetMcen Dow chunicteristics at a siaii 
lain measurable features of the ehannci, suelt i 
cross-sectioi) and sizes of bed material. 

Complete tbc analy-sis of the dani on hand, obtaii 
data as the need arises; draw conclusions; finish 
draft of niunuscripi. 

SUPPORTED IIY U.S. Dept, nf interior - CieologH 

6.0396, NUMERICAL STUDIES <)E UNSTEADy 
THE JAMES RIVER - VIRGINIA 

DN. COI^TfOlCTOR, Virginia Polytechnic Institute 
Engirteering, UUwki.hurf’, Kirginm 24061 

Abstract; The implicit method of solution of the eoi 
momentum equations of flow in open channels \ 
study problems nf unsteady flow in natural rive 
piiter program was written to obtain solutions alo 
wiih appropriate botmdary conditions. The first i 
lafes to flood flows in the James River. A storm ir 
1967 was analyzed and the comparison betwee 
puted and me.isured flows was good. The second 
lates to the study of low flows from Holcomb's 
ginia to Bent Creek, Virginia in the James River, 
model these flows .showed that the program in s 
Sion was unstable. However, when the same progr 
in double precision, good agreements was obtain 
measured and computed flows. The last probic 
analysis of waves in a pump- storage reservoir D 
tained on flows in Leesville Reservoir, on the Roa 
Virginia. 

D..k -7 1. </*« vr-T'rc tin 5fi<. »/-■ Cl nr 
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t. A SHABMAN. Virginia Pol>teLhnic Instilute. School of 
Agriculture, Blacksburg. \'irgii\iti 24061 

The factors influencing the ailoption of flooil plain regulations 
within Virginia will be i(lcntinei.l Particular concern will be 
paiil to the way the choice process for these regulutions af- 
fects. and is affected by. the distrihiitinn of ecniurmic gains 
and losses Analytical steps will include: (I) Strtvey existing 
flood plain regulations in Virginia iiiid categorize such poli- 
cies according to type and socio- economic and physical fac- 
tors associated with iheii .tdoption, (2) Develop ttsols for 
analyzing the economic effect of alternative land use coninds 
in the flood plain I hese tools will be grounded in relevant 
cconoinic theory and incorporated in a model .ulaptahle to 
computeri/cd simulation, (.f) Analyze the economic iiiipoci 
of a given number of flood plain reguliilions ftrr case studies 
selected from insights gained througli Stop I, above; (4) 
Evaluate the relationship between the economic result and 
the political choice process ftjr each case study; (SI I>cvclop 
a series of recntninendaiions ftir encouraging more effective 
use of flood plain regulations within Virginia. 

SUPPORTED HY U.S Dept of Interior • O.W.R 1. 

6.0398, I'l.OOD DAMAGE AHATEMENT- I-l-DliRAL 
ASSISTANCE 10 I.OCAI. GOVERNMENT 

li'.rt. WALKLH. Virginia Polytechnic Iti.stitutc. Water 
Resources Research Ctr., Ultiikshuifi, yirginiu 24061 

Abstract: Contents'. Opportunities and rcsponsilulitics of local 
governmciii: l.anii use ntanagcnicnt an economic nccc.ssity. 
l''lnoil plain information reports - wind they are and Itow they 
iitu used; Engineering ilala for sound land use planning; 
Mood plain infortnatioti studies applied to local condition. 
Open space prograni--oppori(iiiity in land use management. 
Comprehensive flood plain ileveinpnteiit with TVA, U.S. 
Geulogicnl Survey flood-mapping luograiuit. I’airfas C'oiiiMy 
cooperates; Idood plain maiuigemeid in WisconMn--a local- 
.stale effort; I'cJenil, stiile. and local cooperation in recica- 
lion and flood plain developineiil, Soil Conscrvalion Service 
programs in urban and iiiral dcvcIopinciM 

Pub JuE 70. U7p., N'MS No. 011-105 425 IK.’ $3.00 MF 
S().9S. 

SUPPORTED (lY U.S. Dept of Hlili. lid. & Wcl 

6.0399, FLOOD UAMACii- AHA IHMIiNT S'lUDY I OR 
VIRGINIA 

IF./?. WALKBH, Virginia Polyleclitiic Institiile, Water 
Resources Research <.’lr , Bliickshurg, I'irgiuiu 24061 

Abstr.net: The -study gives a quick review of the natiotiiil flood 
problem, a compreliensivc revle'v of ihc problem in Virginia, 
an idcntificatit)ti of various pr»)grams which hnvc allemptecl 
to anielioralo flood diitnages, and twti major pieces of legisla- 
tion recommended to be iuh>ptLHl for further progress in 
flood damage nbutemcm. P'loods are too big a problem to he 
handled picecmeid. Only when we shift from simply reacting 
to them to .ictually planning for them can wc expect to make 
hc.idway in reducing floiul damage losses. Eloud plain occu- 
pation in which bciKTil.s tlo not exceed the estimated total 
CO.SI.S (direct, indirecl. tind social) is undesirable, because it 
causes an eventual net loss to society Any pitblic ptriley cn- 
couracing siibmarKinal development udds to those losses. Vir- 


6.0400, IJURAN HYDROLOGY OF STREAMS IN FAIR- 
FAX COUNTY 

P.L SOL'i.E. US Dept, of the Interior, Geological Survey, 
h'airfa.x, i'lrffiuiti 

Fairfax Ccumty is in a period of very rapid suburban and urban 
developineiil. Much of the county is still rural aiui there is 
negligible cncroacluiicni (»nt(> (lie flood plain.s County offi- 
cials desire to protect its citizens and iiulusiry from flood tlis- 
asters by reguinting encro.'ichment onto the flood hazard 
areas which arc to lie delineated as a part of this project Ur- 
bani/alion is believed ic* increase the flood peak magnitudes; 
therefore, the effecl.s of tlic nhimaie urbanization must he 
considered when the /one.s of flootl hazard arc delineated. 

To compute (loOtl profiles for floods having recurrence inter- 
vjils of 25-. 50-. .iiul lOO-years and lo delineate the areas in- 
undated on large scale topographic maps 

Data collected and analytical stvulies to be made on effects of 
urbanization upon floods in that area of the Piedmont physio- 
grapliic province williln 50 miles of Washington. D.C 
Regression an:ilysi.s is iisetl to c.stnhlish values to certain 
parameters io erpialions for com|>iiting discharge at any given 
IMvint for a given recurrence interval flood under conditions 
of uliiimitc development. Discharges computed to he ulilizcti 
in ste|> backwater compiitalions lo cnmpule flood profiles. 
Mood profiles lo be used U> delineate aru.'i.s inuntlaled nn 
topographic maps, scale F C(|uals 100'. 

l-'inal delineation wns conipletcd for Giles Run, Little Rocky 
Ron, f-lk lh>rii Ron, Wolf Run, .Siindy Run, and Pope's Head 
Creek basins. 59 inap.s wore released to the opcil file. 

FIimuI plait* delineation will he conipletcd for Fairfax Coimiy. 
Project report written. 

SUPPOR'I UI) FlY U.S. Dept of Interior • Geological Survey 

6.0401, URBAN FLOOD HYDROLOGY OF SIRFAMS IN 
FAIRF'AX COUM Y, VIRGINIA 

/■/' KAEINOS, U-S. Uepl. of the Interior. Geological Survey, 
Richnxuul, t-'trginui 2.322{) 

Ihis research i,s part of the program of water resources in- 
vcstigalMins comhiclud by the 1) S. Geologiciil Survey in 
cooperation with state and local agcncie.s in V'irginia. 

Ihtrpose; Fo deUncuie flood h.uurd -.iteas and provide flood in- 
formalion for use in county regtilalion of these areas in order 
to protect citizens unci indiislry from flood disasters. 

Methods; l•xMing litcrsilurc has been reviewed, a hydrologic 
data collection progrtim estahli.shcd. and available data 
icducciL Basin panniicleis (diaiiuigc area, stteain length, 
stream slope, hig liinc, percent liasin imperviousness and 
classification of tlrsiiniige systems) have been determined. 
Regression techniques were used to derive an empirical equa- 
tion for lag time ;ih a function of various length-slope 
parameters I'rimury fffcct.s of urbaniziition have been evalu- 
ated. 

Flood profile elevations arc computed using the standard-step 
mctlmcl of backwater conipiiltition. The water-surface profile 
elevations arc used to delineate the extent of Ihc flood- 
haziird areas. 

SUPPORTF.D DY U.S. Dept, of Interior • Geological Survey 

6.0402, PIL.OT STUDY OF' FLOOD PLAIN MANAGE- 
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suucud to demonstrate how flood damages occur and vari- 
ous means of reducing them. A motion picture film has been 
prepared for public viewing to illustrate tMs and brochures 
are being prepared 

A State-wide survey of potential flood problems has been con- 
ducted of all counties and municipalities of more than 500 
population. Flood damage icduction planning programs arc 
in progress in several counties which are being assisted anti 
monitored by the principal investigritors. Short courses and 
workshops have been conducted throughout the State for 
planners, engineers, and governmental leaders. 

flccause of the impacts that fltHtds creute on piihlic health anti 
welfare, this program vvill continue both in research and ex- 
tension activities 

SUPPORTED UY Washington State Govern incnt - Olympia 

6,040J, FLOOn PROFILES AND INUNDATED ARFAS 
ALONG THE I.OWF.R NISQUAI.LY RIVER. WASHING- 
TON 

J E. CVMMAi^^, U S. Dept of the Inlerioc. GeologtCiil Survey. 
Tacoma. H'nsWngffMj *18402 

Abstract. Nisqually River flood pioftles. covering the reach 
from near the river tnouth to river mile 64. indicate that the 
main channel will convey without overflow discharges as 
large as about 2l,U0O cubic feet per second, this discharge 
hits a 6-ycar recurrence interval 'Hie hanks in some aretis 
Will he overtopped at 25.500 cubic feet per second, which 
bus a 13-ycar recurrence interval. Determined for six flotid- 
profilc stations were tircas where overbank flootling first «*c- 
curs and w.nicr-suffacc profiles of .V4-ycar and M)()-ycar 
floods Alder and La Grande Reservoirs can reduce the inng- 
nitude of lower imntial flood peaks downsircam to some ex- 
tent. hut insufficient datu arc available to allow prcrlictton of 
their effects on very large floods 

Pub. Ocl 73: 17p. NTIS No. PU 2.V) 026/7: PC S3.(M) .VIE 
$1.43. 

SUPPORTED UY U.S. Dept, of Interior • Geological Survey 

6.0404. FLOOD PUOITLF.S AND INUNDATED AREAS 
ALONG THE SKOKOMISH RIVER. WASHINGTON 

J.E- CVMMANS. U-S Dept of the Interior. Geological Survey, 
'f'acoma, lytislihiffinit 98402 

Abstract; Flood profiles covering the nmin stem Skokoinish 
River and readies of the South and North Forks of the 
Skokomish River and Vance Creek were developed The 
main-stem channel of the Skokomish River will contain flows 
only us httgc us 4.65fl cubic feet per scconvl ilownsttcam 
frotn U.S. Highway 101, and the flood plain in this reach is 
subject to inundation on an nverage of about Ul days each 
year. The main-stem cliannci between U.S. Highway lOl and 
the Junction of the North and South Forks will contain flows 
ns large as 8,900 cubic feet per second; .such Dows occur 
nearly every year, and have recurred ul least si.x times during 
one flood season. Flooding is minimal on the three main 
tributaries above their confluence at river mile 9.U. Storage 
and diversion of Cuslinian Dam No. 2 signiflcantly reduces 
the magnitude of floods of the North Fork Skokomi-sh River. 
On the main stem, 50- anri 100-year floods are predicted. 

Hub. Dec 73: 24p., N'FIS No. PrJ-23l 765/9: PC $3.00 MF 
$1.45. 

SUPPORTED UY U.S. Dept, of Interior • Geologicnl Survey 

6.0405. I'l nnn UA7AnD iNPORMATtrtM . imirrAtn 


This report dc.scribcs the flood potential 
in Logan County, West Virginia, as it In 
disaster of 26 I'cbrimry 1972. The repot 
of information and data compiled previ 
topographic and other data compiled s 
tcrations re.siilling friitn tiie intense floot 
Contained in the report arc profiles and 
the extent and magnitude of probable 
Buffalo Creek from its nunith upstream 
die Fork, a distance of about 16 milei 
based on post-disaster channel conditioi 
extent po.ssible, the emergency debris 
cleanoiii iimicrtukcn during the first ftni 
iusier. 

Pill) Apr. 72: ‘lUp.. U.S. Army. Corps of I: 
Abstract pri>viiled by FDAA 
SUPPORTED nV U S. Dept, of Defense 

6.(1406, S TORM CHARACTERISTICS / 
'VENSTTY IN WEST VIRGINIA 
IF.//. D/CKLJi.SON. West Va. University. 

slHutc, MorfioiUtwn, IFr.o Virginia 265hi 
'The objccliv’cs of this .study arc to dcterni 
frciiucncy relationship for West Virgi 
diurnal, seusontil, and lopographic i 
chnriictciisiics and the occurrunce of exl 
Intcnsiiy-freiiucncy relationships will he di 
of 1 lo 24 hours and for the Weatlier 
day. Selection of cxtremc-prceipilniion 
the dalii sample will be done by comptii 
center iiround the study of chiiriicicrist 
ttxitcmc storms. Ihc results are cxpceli 
for (iclinealing areas of honiogcnoiis n 
and for dcpicling uroul variations of 
selected periods. Results can he used in 
structures. 

SUPPORTED HY U.S. Dept, of Interior 

6.0407, REOIONAl. FI-OODFRliO 
(PHASE II) 

D.C. CONCr./i, U S. Dept, of the Inteiioi 
Mtiilisoii, IVisroii^in 53706 
Tile design of tiny structure within the I) 
plain rcttuircs a knowledge of the magt 
of floods for that particular water cm 
Phase 1 of this .study { l95y-7()), llood-fn 
have heen defined for all si?e drain: 
frctiuencie.s up lo a 25-ycar flood and fri 
year flood for drainage areas over 20 si 
ten years of record arc required to acle 
year flood for drainage areas under 20 .s< 
With lulditional data on flood character 
streams over tlie next ten years, the r 
flooii- frequency relationships prcsenll; 
flood frequencies for at Ica.si a 50-year 
mined for streams with any .size drainage 
Continue operation of network of crest-sta 
ing .stage-rainfall gages to sample flood i 
flows will be correlated with various eh 
teristics f including geology). Also, rect 
flows nl selected sites will be extended 

r;iinfi,ll.riinnff iinrl Inno.torrn rninf 


MAJOR DtSASTEU TYPRS 


netic lape Six roving gages v.ere calibruJed by ihe Dawdy 
Model. One roving gage was relocated and another was 
reestablished. Two crest-stage gages were discontinued and 
two new ones established. 

One or two old crest-stuge gages will be relocated and a few 
new ones established. Cre.st gtiges will continue to he rated 
and indirect nicasurcmciits verified with currcnl meter mea- 
surements. Additional parameters will be studied to give 
better regression equations Data will be prepared for the 
Dawdy Model Unit rainfall at S minute interval!; needs to be 
prepared for 5 long-tern! U.S. Weather Iliireaii Stations. This 
data will he merged with data from the roving gages to 
generate new flooti frequency curves, 

SUPPORTED IlY U.S. Dept of Interior • Ge«>lngical Survey 

6.0408, HYDROLOGIC r-FFliClS OF A SMALL RESKR- 
VOIR ON THF WA'I FR SYSTF.M OF NLDHRI.O CUELK. 
WISCONSIN 

P.A KAMMI'fil^K, U S. Dept. «*f the Interior, Geological Sur- 
vey, MailiMtn, IViMiiitiiii .*<3706 

Many small impoundmenls arc being planned and built in 
southwestern Wisconsin for tecrcation and upstream flood 
and erosion control. Most of the upper reaches of the 
pcrenntiil streams are spring fed and e«>ntain lioul. Informa- 
tion is needed on the effects of these reservoirs on llic 
hydrulngic .sy.sletns in the basins under eonsideriition. includ- 
ing changes in runoff, ground-wulcr movement, and spring 
flow. InRnmatum is »Ko needed ou the effects of the reser- 
voirs on dnwiisireiini water (lunliiy that may affect trout 
populations. 

1. To define niul describe (tie existing hytirologic system and 
water quality in the basin. 2. I'o determine the effects of the 
rc.scrvoir and culluial cliangcs brought about by it on the 
hydrologic system and water <iimliiy in the basin 

The .study will he etnuhicicil in three consecutive phases. I'lic 
first phase will consist of dcHning existing physical and 
hydrologic conditions liy mapping geology and hind use, and 
measuring various liydrologic and water quality parameters. 
The second phase will document changes during the con- 
struction perioii The final pliasc will evaluate hydrologic and 
water-quality changes ciiused by the reservoir. 

Collection and aiuily.sis of luisic hydrologic data (sircainflow. 
spring flow, precipitation, tcmperiitiirc, ami grouml-wutcr 
levels] are contituiing. .Suspended sediment concentration, 
suspended .sediment and tied matcriitl panicle si/c. ami quali- 
ty data are collected at high flows. 

Collection of basic hydrologic riata and water quality and sedi- 
ment data at high flows will continue. When construction 
begins this sunimer, collection of water quality and sediment 
data will be intcn.sificd to monitor changes caused by con- 
struction activities. 

SUPPORTED BY U.S. Dept, of Interior ■ Geological Survey 

6.0409. FLOOD INUNDATION STUDY. WISCONSIN 

J.O SHERMAN, U.S. Dept of the Interior, Geological Survey. 
Madisiin, lyisconsin 53706 

Purpose: To dcletnune inuadutioo limits for flood discharges so 
that meaningful zoning ordinances may lie formulated. 

Methods: The priority of areas where flood inundation studies 
will be conducted is to be determined by potential and/or ex- 
isting hazard and the availability of to|>ographic and 


SUPPORTED BY U.S Dept, of Interior - Geoloj 

6.0410, WATER RESOURCES POLICY IN W 
VOLUME IV - FLOOD PLAIN MANAGEMEN 

J.A. KUSl.FJi, Univ. of Wisconsin, Water Resoi 
Muiiison, WiHonsin 53706 

Abstract: I wo basic issues are considered- tlie ad 
constivutUmality of TcgvilatUms to preserve floo 
as open spaces. <ind the basic problems in plann 
dination of fiotid plain munagement efforts 
state, regional, and local elements. The first is 
Icgnl research of case law across the nation. In' 
Ihe second i.ssuc concerned review of goverm 
plain nianagcnicnt efforts in the soulheasiern W 
through literature review, telephone surveys, an 
An appendix discusses open space regulations 
siicli rcgiilnlions. 

Pub. 1971. 286p.. M IS No. PU-206 223: PC $3.0C 

SUPPOR I F.D BY U S. Dept, of Interior • O.W.R 

6.0411, NEW TECHNIOUES FOR DELINE 
FLOOD PLAIN HAZARD ZONES - SOIL SUIU 

CM. LEE. Univ. of Wisconsin, Water Resources C 
on. Wisionxin 53706 

Abstrael: Part I describes invusligntions designed 
intcrpnMiilictns of detailed xuil maps, as a meiiiis 
ing flood plain bminduries for regulatory purp 
describes sinttlar suulicR based ott interpretation 
Six Wisconsin sites were studied. Boundaries 
noods deicrniiiied hy engineering methods woi 
basis of comparison. Results showed that rcasom 
boundaries of lUO year flooiis can be drawn in 
by interprctiilion of tluluilud soil maps. Results 
sttulics showed that (Inod plain boundnrie.s ci 
ilrawii by interpretation of aerial photographs, in 
|)hysiographic feiiiures were distinct. 

Pub. 1972: l()4p., NHS No. PB-21 I 325: PC $3.0(J 

SUPPORTED BY U.S Dept, of Imorior - O.W.R 

6.0412, REMOTE SENSING FOR RESOURCE 
MENT AND ELOOD PLAIN DELINEATION 

C'.J. Mll.ERED, Univ. of Wisconsin, School of 
Moili.wit, W.sTtiiiifn 

Abstract: Remote sensing is becoming an extreme 
research tool in moilern resource management 
Water resource managers cun use remote sensin 
provide supplcmenlnl information in regions wh 
has been hampered hy the lack of suitable hy< 
and other resource infornmtlon. Continued pre; 
croachment and development on flood plains wj 
need for more comprehensive planning bused o 
accurate iiiformalioiv about an entire rive 
watershed. With re.spect to flood plain ddinca 
sensors cannot be used to predict the height of f 
They can provide information to indicate are: 
flooded which should help improve flood predi 
on theoretical models. Remote sensors offer 
resource inventory system which can be used to 
traditional detailed studies and serve ns an impc 
of information in regions wiicre detailed stui 
availuhle. Remote sensnr.s generate u great deal 
there is danger of .'tccumulating more infnrniati 


Pub. Aug. 72: l«p. NTIS No. PB I9S 086; HC $3-00 MF 
S0.65. 

SUPPORTED BY U S Depi of Interior • O W R.T. 

6.04J3. THE USE OF DF.'I AILED SOILS INFORMATION 
FOR DEI-INF.AUNG AND RF.GULAllNG FLOOD 
PLAINS • LEGAL AND ADMINISTRATIVE CONSIDERA- 
TIONS 

D A. YANGGEN, Univ of Wisconsin. Water Resources Center, 
Madiion, H'isconsin 5.1706 

Abstract; The preferred method for establishing flood zones is 
by means of detailed engineering flood prediciions and 
hydraulic studies, there are situations where such studies will 
be delayed for a number of years Rather than leave areas 
unregulated, .such as scattered flood plains used for recrea- 
tion and agriculture, detailed soil survey information can be 
used, especially in mature landscapes, to delineate tcgulatory 
flood hazard areas The legal considerations relevant to 
Wisconsin flood plain zoning, as well as the ativantuges nnd 
limitations of using soils information for establishing flortd 
plains, are identified. 

Pub. 1972; 77p.. NTIS No PD-21 1 124: PC 53.00 MF $0.95 

SUPPORTED BY U S. Dept of Interior • O.W.R T 

6.0414, FLOOD INVESTIGATIONS IN WYOMING 

II. \Y. LO\YHAM. U S. Dept, of the Interior. Geological Survey. 
Cheyenne, Wyoming 

The optimal design of highway drainage structures requires a 
knowledge of the magnitude and frequency of peak 
tlischaiges expected at a given site This knowledge may be 
derived either from date collected at the desired locatiott or 
from regional analysis of peak-flow characteristics. TIte pau- 
city of peak-Oow data for small drainage basins in Wyoming, 
particularly for ephemeral streams, restricts the use of 
presently available regionalization techniques A network of 
peak-flow, partial-record sites is needed lu supplement the 
existing network of continuous-record sireamflow stations. 

The main objective is to obtain sufficient basic hydrologic data 
to define the magnitude and frequency of floods on a re- 
gional basis for the entire state and to publish the inicrprcla- 
tive analysis in easily usable form. On request fiom the 
cooperator, flood-flow characteristics of streams at specific 
sites will be determined by studying such factors as: history 
of past floods; distribution of How across the flood-plain and 
main channel; and mean velocities in the main channel und 
overflow areas. 

Available flood data will be analyzed, and sites for crest-stngc 
gages will be selected where they will supplement best the 
existing network of continuous-record stream-gaging stations. 
Stage-discharge relations will be defined for c.nch crcsi-slage 
site by recording water stage and by making current-meter 
measurements, indirect measurements of peak flow, or by 
using the 'step-backwater method.’ Basin characteristics that 
are pertinent in flood-frequency analysis will be determined- 
Frequency characteristics will be related to basin charac- 
teristics by regression analysis. Peak-flow measurements will 
be made at miscellaneous sites where unusual floods occur. 

Modification of the crest-stage gage network wa.s continued In 
order to intensify data-collection efforts in the plains areas of 
the stale. Four stations were discontinued, three new stations 
were established, and eight stage-rainfall stations {from pro- 
ject WY 64-01 1C) were converted to crest-stage stations. 
Data from all partial-record stations hnvine five or more 


letter reports were submilteci to the Wyoming Higlmnj It- 
pariment. supplying them with rcciuesled inforni.iii.ui fie^i 
Abridged) 

SUPPORTED IW U S. Dept of Interior • Oeologicnl Suiuj 

6.04f5. STUDY OF FLOOD HYDROGIUI'II.S Km 
SMALL DRAINAGE BASINS IN' WYOMING 

UNKl^ifOWN. US. Dept, of the Interior, GeologiLiil .Suut^ 
CheyeiWi^. tVyo/ni/ig 

Optimum design of higlmny culvcrl-s iei|iiirc.s knowh-ilgi- n,,, 
magnitude and frequency of peak discharges ami \tiluiiii-s n 
peeled at a given site. Knowledge of the characteristic y||,,|,f 
of (ItXKl hydrograph.s is c.ssenlial in culvert design if higlm.i) 
embankment sioritgc is to be considered in reducing ilic 
discbaigc. Also there is little information availfihh- nn Uk- 
diverse climatic and physiogriipbic conditions ihui guvrrn 
floods on small drainage areas in Wyoming. 

The objectives of the study arc to. ( I ) Define liie m.ignini.lc 
and frequency of flood volumes to he cxpecleil fiom 
drainage areas in Wyoming. (2) Define tlie eliiiiiu.t<;cisiw 
shape of flood hyilrograpli.s in relation ii) the phy.sjcnl ili:ir.iL 
leristics of the luisins. (3) Develop a rntioniil melluul .if ,k 
counting f«*r the effect of emhankment storage which will Nl- 
useful ill culvert dc.sign. 

Rainfall and lunofr data are collected on 49 drainage iMiim 
(under II sq Ml.). Principal in.strmiient on each hasiii ii 

st.ngc-rainfall rccoriler with supplemenliiry reconliiig I 

nonrecording rain gages on ba.sin pcrimelers, Stiigc-iliHliiiifU' 
iclations will be detenmned; pliysical eharactutislics of tin- 
basins will Ik mcuRiired and iintoff eharneleristics will l-i- 
determined fiom data eolluelud by the gages. RaiaGlI |<c.ik 
discharge-volume relations will lie dctciiiiincd and dlsdi.iry.c 
and volume frequencies will lie developed. Conipaivri/vil 
programs will he u.sed for statistical antilysis siieh a.s iiiullj|<k' 
regression and for synihesi/ing rimoff hy mean.s of riiinl'iill m 
nolT modcl.s. 

A niodiflcatlon to the infiltrnlion concept of the riiinfiill-nauiir 
has provided better results in hasin-model ealiliratioii iv'iiui.' 
of four .stations. The modification, considered apiilic.iMi; Ik 
semi-arid areas, considcis inriltrntioii throughout a (li.i)ii.i('c 
basin as Iveing nonlinear in both dislrlbnlion nnd liini.' A 
year record of amuial peaks and vvdames has been syaltwx 
ized from u 6()-yeur tuinfnU record at vShcruhm, VVyoiuiny, 

Data collection will be continued at 24 of the 49 slafioiw I lux 
is the final year of the study nnd 4 stniious are consiilcrtd lu 
have sufficienf data and 25 stations liave insufficient (kitu .uul 
have hecii disconliniieil. Hniiifall-runoff hasin-nuulcl Ciilihr.t 
lion will be continued nnil long-term niimoff records will hr 
synthesized from long-term rainfall rcconis. A final n-’i'iiri 
will be completed. 

SUPPORTED BY U S. Dept, of Interior • Geological .Survc) 

7. HAH. 

INDIVIDUAL ASSISTANCE 

7.0001, ESTIMATING CROP LOSSES DUE TO HAll- 
STATISTICAI. SUPPLEMENT TO AGRICULTURAL 
ECONOMIC REPORT NO. 267 

L-M. BOONE, U.S. Dept, of Agriculture, Economic & 
Analysis Div., Wd.dilnsion. Distrla of Coliiinhw 20250 



vested acre and as a proporiimi of nnmial production, by 
county and crop in the lO Slatc sample area; estimated an- 
nual hail losses to major crops, by county jtnd per square 
mile of land in the 1 0 State sample area; and lists of counties 
where crop production data were imavailahle or instdequate 
during the study period, iy66-7() 

Pub Sept 74: 84p,, Slut Sup to Ag Economic Rpi. No. 267, 
U S Dept of AG . EUS, Wash . D.C 

Abstract provided by FDAA 

SUPPORTED BY LI.S Dept of Afiriculture • E R S. 

7.0002, MEASURKMENI AND ANALYSIS OF FARM 
RISKS. LOSSES. AND INSURANCE 

L.A. JONES, US Dept, of Agrictdiiirc, l-arm PriHluclion 
Economics Div . H'lisliiiininn, Dtsirid nf Ci>lunilm 2025U 
(rE3-5-54-00) 

Objective: Determine farm risks, llieir causes awl economic 
cost, and methods of dealing wttli them Maintain anil im- 
prove statistical scries on crop insurance premiums and in- 
demnities, fire losses, farm accidents, farm property and lia- 
bility insurance, social security. Jtnd workmen's compensa- 
tion. 

Approach: Collect data from ittsur.ince compairics. State and 
Federal insurance agencies, and farmers on farm insurance 
coverage, premiums, and iiulemtiities by type of insurance 
and gongrapiiic area. Analyze causes of insurance losses and 
developments in insurance legislation and insurance policies. 
Develop information from farm surveys nixl other sources on 
farm risks and risk hciiring nieiliods 

Progress: Crop-hi\\l itrsuvance and T'edcral crop mswrance in 
1972 lotiilcd a record hillion. Premiums amounted to 
SI76 itiillion and indemiiilies $104 ttiilliou Crop-bail in- 
surnnee cotnpatiie.s paid indeuinilies of $79 million uml the 
Federal Crop Insiiranee Corporation paid $2.$ million An 
analysis of insuiimee to reimlnitse farmers and t-.mchets for 
production losses due lo pesticide han.s rcstilteil in a publica- 
tion. A staff paper, prepared for iitlemal use only, attempted 
to establish erileri.i for designating cmcrgettcy areas and 
determining individual eligihilily for ciiictgeney loans. 

SUPPORTED BY U S. Dept of Agrieullurc - F. U S. 

7.0003, A .sniDY OF CROP-HAIL INSURANCE 
RECORDS FOR NORTMEASTliUN (.'Ol ORADO Willi 
RESPECT TO THE-: DESIGN OF IHF NATIONAL HAIL 
EXPERIMENT 

PT. SCHICKP.DANZ. State Water Survey, l/rlmiiii. Illinois 
01801 

Abstract: fhe specific purpose of the luoposnl was the evalua- 
tion of selected slatisliciil le.st.s and experimental ilesigiw re- 
lated tn the daily experimental unit in a .single area through 
use of historical crop- hail lo.ss data. This purpose was 
originally intended to he accomplished hy evaluating the 
sampling requirements for three basic experimcnial designs 
utilizing the daily experimental unit and crop insurance data 
for crop-damage seasons I hese designs included: r:iiidom-ex- 
pcrimcntal, in which days arc randomized over a single target 
area into seeded jind non-sceded days with the non-.sceded 
days being the control; random- historical, in which a ran- 
dom choice is made of days lo be seeded over a single target 
area with the historical record being the control; and con- 
tinuous-historical in which all the hail days over a single tar- 
get area arc seeded with the historical record being the eon- 


Pub Nov 70. 96p . NTIS No Pn-197 644: PC $3.00 ME 
SO 9.$. 

.SLU’PORTED HY U S Natl Science Foundation 

7.0004, SOYHEAN I’llY.SIOLCKlY AND MANAGEME.N'I 

J J. POHSE, 1‘urdue University, AgticuUural Experiment Sta , 
Litfaycnc. iiulnum 47907 (lND(116g4) 

Objective: Fa .iliiate cert. tin morphological ami physiological 
responses of field crops to cultural practices and environmen- 
till conditions, lixiimirie crop response to eiwiroiiincntid 
bn/;usls \h»\ ilefoliatc or Omiv.tge the crop 

Approach Ficlii .imt/or hiintriitory studies will he cotulucled 
with soybeans Krnplinsis will he jtlaced on mea.siiriiig Ilie ef- 
fects of (leietcrious cnvironinenliil phemunena on crop 
gtowtii .md yielil. Defttliiilion. stem bre<ik.ige. iind slami 
reduction may Iv used lo siiiuilalc natiiriil damage Measure- 
incuts of photosynthesis, (riiiislociition, eiop yield and (lualily 
will be emphasized 

Progress A study wiis iiiitinted lo ileterniine the effects of 
KHKf’ defoliation, and onc-hidf height cut-off irealments ap- 
plied at six stiiges of reproductive growth, on ILirk iind 
liccson viiricly soybeans. Similar experintents were con- 
iliicted by Iowa and Arkiinstis resciirchcrs to determine how 
response varicil id these lociitioiis. I his inforniiiliiMi is tlcsircd 
by llic Hail Insurance Industry lo deierminc if one hiiil loss 
adjiisimcni chad ;ii>pcMfs adequate for llie iniiin soyhetin 
producing .irt'a.s All defoliation trealnicnts reduced seed 
yield, with yield reductions being grenicr on Ihirk tliiin 
Hceson variety at any one growth stiigc. ,Secd yield of Hark 
iind Hccson v.iricties vvii.s reduced K.l'X' and 77% from check 
yields when pl.iiiis were defoliated at (he RK stage. Yield 
redactions due to oiie-lmlf height eiit-off trciitmcnls were 
siiniliir to but more Viiriidile th.iii Iho.sc for ikToliiitions .ip- 
plied itt coiniiaralde growth stiiges. Dale of niiilurity was 
delayed sligJnly hy treatments aptilied at early repfiiiluetive 
stiiges, whereas ircalnients iipplied at Liter stages eaiised 
idaiils to niaiure 3 to 6 ihiys earlier ihiin untretitcd pLiiils. 
The effect of (i, 2.S. ,iud 50% slaiul reduction applied .d the 6 
irifolioliitc Iciifstage iiiul an eiirly reproductive stiige w;is stii- 
died in another cxperuuoiit Slight, nou-signifieimt yield in- 
creases were associiiled with early si.inU reduction treat- 
ineiils. Seed yield.s were reduced a miixiimim of 26% when 
onc-hidf of the pliinis were rcnioveii at the ciirly reproiluclive 
growth stage. 

SIJPPOR IE.D HY U S. Dept of Agricvihvue • C S.U S. 

7.0005, ECONOMIC AND INSTIIUTIONAL CONSIDERA- 
nONS OF SIJPPRI-SSINC; HAIL 

lii)()NE, Univ of Ntfhraskii, IfS.I) A N.it Resour. Ec Div,, 
IJiuolti. .NVhrti.vku 6H503 ( NRE.9-2.28-tU ) 

Ohjeclive: Analyze croji losses from hail, hy crop and hy couii- 
ly, for scicctetl regions of the United .States; aiudyze pro.spcc- 
live shifts in piUlerns of iigriculturid production that might he 
induced by large scale luiit suppression; analyze comparative 
oconomic.s of hiiil insurance, hail suppression iind no protcc- 
liuii for selected farm resource situations, and analyze alter- 
native institutional arrtingenients for organizing, operating 
and fimincing opcr<itioiisil hail suppression systems. 

Approacli: Estinmted crop losses from hail will he iloriveci from 
long-term itisuriince loss records iind agricultural production 
statistics. Use linear progrtimining to evaluate the prospective 
effect of hail suppression upon the relative comparative ad- 


Oliuc, aiiu i.» ••• -w** 

sion. Over TO percenl of hnit loss involves 6 crisps located in 
23 States Land inventories, cropping patterns, and produc- 
tion cost budgets by county, crop, and soil resource group 
were prcpurcd for Nebraska. These data are basic lo analyses 
of the impact of hail suppression on cropping paiterius. com* 
pariitivc producing adviinlage, anti selection of the best 
mcan.s of spreading crop loss risk at the farm level in areas of 
high hail risk A field study of organi?ation:d, operational, 
aitd financial characteristics of existing hail suppression pro- 
jects has begun. The purpose is to determine the type of pn»- 
ject that will best saii.sfy all parlies cortcertied. 

.SIJPPOHTHD BY U.S Dept, of Agriculture ■ F R.S. 

7.0006, WEATHtR MOniplCATION IN NORTH DAKOTA 

W J PHOMER^UERGER, North Duknia Slate University. 

Agricultural FKperiment Sta.. lurgu, Nonh Oakoia 58103 
fND-H-04.018) 

Objcclivc: Char.'icterii'c the climatology of hail storms in 
suiilhwc.sicrn North Dakota Deterniint whether seeding con- 
vective .storms cause.s a reduction in intensity of hail and im- 
pact energy of hailstorms nnd causes clumgcs in other hail 
parameters in seeded arcus us compared with adjacent non- 
seeded areas, and whether seeding clouds with silver todkie 
causes a precipitation incrcusc in VL-ciled areas and a possible 
'rain shadow' downwind from commercial weather modinca- 
tion areas. 

Approach: In North Oakola. hail and drotiglli lo9$c.v amount lo 
aboil l 50% of all Federal Crop Insurance payments for crop 
losses due to natural hazards. A group of farmers in 
southwestern Noitli Dakota are seeding storms with silver 
iodide in an effort to suppress hail. A weather inodincation 
finn seeds clouds in the north central part of the state for 
precipitation increase. 

Progress: Project has been inactive because of lack of person- 
nel to collect data. Tlic graduate research assistaniship as- 
signed to this project luis been vacant lor over n year. A con- 
ference »vas held with the Institute of Atnuisphciic Sciences 
at Rapid City. South Dakota. The tcsulis of this confeteticc 
indicate lhat this project should be continued. The loicrcsi in 
weather modlficatroii in North Dakota is increasing 

SUPPOR1HD BY U.S. Dept of Agriculliirc - C..S R.S. 

PUBLIC ASSISTANCE 

7.0007, ECONOMIC AND INSlTTUnONAL CONSIUI-RA- 
riONS OF SUPPRFS.SING HAIL 

L.M. ROONE. U S. Dept, of Agriculture. Hconomic Research 
Service, Washingian, District oj Columbia 

fhe fund transfer will provide support for the final portion of 
the third year of the study by the KcononTic Research Service 
of the U.S. Department of Agriculture to estimate the 
economic bcnefils which ntuy be derived from the applica- 
tion of hail siipprcs<iion technology to severe convective 
storms which threaten crops in areas subject to heavy hail 
damage. During the first year of the study, an estimate of 
crop losses was made by country for selected regions of the 
U.S. and county clusters that would be nmcnable to potential 
hail suppression activities were deteimined. During the 


with the National (Center for Aimostihccic Rose 
native inslituliunal arrtingcincnt.s foi organi/ii 
and financing an operational bail suppre-ssioii sj 

SUPPORTED BY U S Natl. Science l•oulldali..| 

7.0008, STUDIES OI-‘ HAIL DATA (N 1*17(1./.*. 

•S'./t. CilANGNON, State Water Survey, t/r/ninu, II 

Abstract: The research effort of tire project has ; 
ccrtieci continuation of the 1967-79 field nclun 
and eniiiiing analy.ses, plu.s studies relating to il 
li:il benefits and economics of hail supincssin 
types of surface bail and rain data, ( 3 ) evnliialrc 
pre.ssion cfl'ort.s. and (4) continued refiiienu 
recording gage. An unfulfilled gtv.il was lo gailu 
be used in evaluating the hail detection cap 
unique dual wavelength radar sy.siem Tlic 
fufiher verified tlie cxistance of great aicul-sp.i 
of hail. Imporl.'inlly, thi.s network of liailpad 
denser than the prior Illinois nciwtirks, provni 
hatlstre.rks 

Pub. Dec 72; 42p . NTIS No PH.228 777/9. I 
S.1.45. 

SUPPORTED BY U.S Natl Science l•olln<Ialior 


DISASTER MITIGAITON 

7.0009. URBAN GEOLOGY PLAN FOR C’A 
THE NA'rURE, MAGNITUDE. & CO.S'lS OI 
HAZARDS & RECOMMENDATION.S I 
MITIGATION (ABDREV) 

J ALEGRE, Stale Div, of Mines A (icology 
Cnlifiiniia 958N 

At>siraci; Thi.s report rccomnienils loss-reduction 
10 geologic problems which collectively ihie 
mnieil SSS billion loss in Cnlifornin's urbiin are 
to 20Q0. The problems are curthquake slui 
mineral re.soiirces to tirbani?.,')iiun, landsliding. 
Sion activity, expansive soils, fuiili di.spliicciii 
hazards, tsunami hazards, and .stibsidciice. 
describes the nature, distribution, and niagiii 
prol)Iem, us well as costs imd effeclivencss of 
reduction measures, and agencies responsible f- 
sures. 

Pub, Jun 73: I lip,. NTIS No. Pll-222 447/.“!; I 
1.45. 

SUPPORTED BY U.S. Dcpl. of Housing A Ur 
mem 


HAZARD REDUCTION 

7.0010, NATIONAL HAIL RESEARCH I' 
SUPPORT FOR 1973 - COLORADO 
J.W. FIROR, Nntl. Cenlcr for Aimosph. Res., Hot< 
H03U2 

Funding for the National Hail Research Expcrinie 
FY 1973, has been accomplished in two inctem 
increment was completed in August 1972, as u 


6-146 


to C-76(l This award will provide the second increment, and 
will cuinpletc the fiiiuling required for the second Held 
operating summer of NHRK in northeastern Colorado In 
1973 This project is being conducted by the National Center 
for Atmospheric Research (NC'AlU as a part of a five-year 
study of hailstorm micropliysics and dynamics w-Uh the objec- 
tive <if testing the feasibility of suppressing large hail forma- 
tion in storms through silver iodide seeding- Research is 
being accomplished through the parlicipation of seven 
university groups and the cooperation of five federal agen- 
cies The first Held operating summer during May. June, and 
July 1972, prrnidcd 22 hail days Seeding was conducted on 
12 of these days, and <^1 It) days observations were made on 
cloud nicchanisms using instrumented uircrafl, dual 
wavelength radars, .'iiid 60(1 square mile ground meteorologi- 
cal network High values <^f liquid water content in the hail 
forming areas of the siorni were observed by means ofun ar- 
mored r-2H research aircr.dt Obscrvalions and seeding will 
be cuniinuod during the sunttucr of 1973 to provide addi- 
tional data. 

SUPPORTED HY U S Natl Science Frmndation 

7.0011, THI-: NATIONAI HAll. RESEARCH l-.XPHRl- 
MENT SUMMER 197t SUMMARY RFPOR'I 
UNKNOWN . Nall Center for Atmosph Res.. lUntUlcr. 
Colonuh 80302 

Summer 1973 was the second of five planned ficltl research 
scti-snns of the National Hail Research Expcriinuiil to fin liter 
our undurslanjing of the physics and dynamics of hailstorms 
and to test the fcasihiltiy of hail suppression. 

Viiluable new cloud physics ihita were gathered in 16 vertical 
punclrnlions of the sailplane Explorer in the updraft ofciimii* 
Ills congextus aiul in 27 liori/oiilal penetrations of the or- 
moretl 1-2S aircraft tliroiigli iJic core of more severe coiivcc* 
live storms In addition, several iniilti-aircrafi research filghls 
around and under storms contributed new ob-Scrva(ioiis on 
the dynamics of .severe storms Also, the detection of hail has 
been coiifirincd and the internal diMiibiilion of water sub* 
stances throoglioul the life cycle of severe storms was tiguin 
observed and recorded hy 2 duul-wuvcicngih research radars. 
Duiil-Dopplcr research radars also provided new data on the 
wind fickis in and hclow storms. 

There were 6 declared Hail Days. 2 of which were seeded with 
airborne silver iodide flaies tunned in the storm uptlrut't at 
cloud base. 

No significant increase in .silver concentration could Ire de- 
tected, from the beginning to the end of each Mtasoii or from 
season to season, in the ccoUrgical systems nionilorcd in the 
experimental area. 

Pub. Dec, 73: y3p . Natl. Hail Res. Fxp. Data Rip. No. 73/2. 
NSK, Wash.. D C 

Abstract provided by I'DAA 

SUPPORTED »Y U S. Natl Science Foundation 

7.0012, HAIL AND LIGHTNINCi • COLORADO 

//. WFJCKMANN, U S. Dept, of Commerce. Environ. Research 
Laboraioriesi. iionUlcr, Colonulo 80302 

Technical objective: Develop and employ observaiiontil 
techniques and et|uipnient to determine the dynamics, the 
physical and meteorological structure, and the mechanisms of 
the hail producittg storms To investigate the feasibility of in- 


Approach. Prewide lechnicttl direction for the surl 
tion network <rf the Nutional Hail Research E> 
HRR) and conduct storm dynamics mesoscalc i 
aboard RI-'F aircraft. Proviile technical dircctioi 
research efTorls associatcil with Kennedy Space 
duct lightning snppressioji by chaff seeding e 
the northeast Colorado area. 

Re.siills of APCL participation in NHRE arc 
'NOAA Hail Research Project -. Summer 1') 
Report.’ by IT 11 Phillips Rusult.s of APCL dirt 
are. repnrtcti in ‘Plinsc II of Lightning Control, 
March 1972. hy H. W. Kaseniir 

SUPPORTED BY U.S Dept, of Commerce - N « 

7.0013, EXU'NDED AREA EIFECTS FR< 
WEATHER .VIODIEICAIION 

1. 0. GRANT, Colorado Slate University, School 
ing, i■oll Coilins. CtAomAo 81)521 

I bis grant is the second phiisc of a three year pri 
to evaluate the reality and magniliide of extra 
effecl.s thiit may result from cither planneii or ii 
culi^ed wcatlicr modificalion, witli a significant | 
.study directed toworti the extra area effects r 
Niiiional Hail Research Experiment. Tlie socieh 
<>f this resetirch rc.sts not only in the degree at 
control to be rc(|iiircd of jtlanncd weather nuulil 
various govcriimunta) levels but also in gaining 
derstaiuling of tlic cMuni to wliich society is 
modirying its larger scale eliniaie through the nt 
nicnted localised weniher effecl.s of nietropoliiur 

SUPPOR'IED UY U S. Null. Science ('ouudation 

7.0014, NATIONAL HAIL RESEARCH EXI> 
COLORADO. NEBRASKA, WYOMING 

UNKNOWN, U.S, Nall, Science Toiindaiinn. Wm 
trill Ilf Ciiluiiihiti 20550 

Abstract: The statement eorteerns expcrinienis in 
Iodide will he delivercrl l>y varkni.s inciins ir 
selected developing bail cells to tievelop and te 
for modifying hail- storms in order \o suppress ' 
of hail of (liintaging size The test are.i is cen 
Eiiwnec Nalioual Gnisslands in nortitcastcrn ( 
c(rinpri.ses parts of Logon, Morgan, and Wt 
Colo.; Cheycnc and Kimball Coiinlics, Ncbr., 
(.'otinty, Wyo. The temporary allcraliun of prcc 
terns in the sparsely selllcil lest area will liave i 
pact Lhc level of .silver resulting from the .silver 
expected to Ire higlicr than for other scedin 
Hnznrds front rockets and rocket parts arc minii 

Pub. Mar 72: 2 Ip . NTIS No. PB.207 .539-F: P 
$0.9S. 

SUPPOR'I ED BY U S. Natl. Science Foundation 

7. 0015, DESIGN OF HAIL SUPPRESSION F.: 
IN IIJJNOIS 

f/.Af. MORGAN, Univ. of llliiiuis, School of l.ibt 
/hiiui, Illinois 61801 

lliis grant provides for the first half of the seer 
year of a study to determine the desirability of 
peiimcntal design for ii bail .suppression ope 
State of Illinois, and to so tidvisc the Illinois go' 
citizens. The -study draws upon data taken in I 


Rescafch hxpefimcnt- 

SUPPOK'IF.D BY U S. Nall Science Foundation 

7.0016, THUNDERSTORMS AND HAH. DAYS PROBA- 
BII.ITIES IN NEVADA 

C M US Dept, of Commerce. Natl. VVealhcr 

Service, Sail LiU Ciiy, Uiah 

Abstract: A computer program was developed to provide 
probabilities for selected number of thunderstorm days in a 
month and in .a year In addition, probabilities for scleclcd 
number of hail days in a year were determined Two distribu- 
tion models were tested in the .inaly.sis; (a) Poisson and (b) 
negative binomial The program was applied to five locations 
in Nevada Results show that for Nevada, the Poisson dis- 
tribution fits the monthly thunderstorm days for the mtinths 
November through April, while the negative binomial fils this 
variable belter from May thtoogh October. The negative 
binomial model also Fits the annua) thunderstorm days in 
Nevada Annual had days distribution favored the Poisson 
disifibulion where the frequency was >mall The negative 
hinnmial fined the annual h;iil days distribution at tly and 
Elko Cumulative probabilities arc presented for these varia- 
bles at the five sites, including Elko. Ely. Las Vegas. Reno, 
and Winnetnucca 

Pub. Apr 72; 35p . NTIS No COM.72-IOSS4. PC $3.00 ME 
i0M5 

SUPPOR7 ED BY U.S. Dept of Commerce - N.O A A 

7.0017, TRACER STUDIES IN THE NATIONAL HAll. 
RESEARCH EXPERIMENT INllRP.) 

J./1. YOUNG. B.ittelle Memorial Institute. Richland. Wadtinnioii 
V9332 

Description 1 lirce specific areas have been outlined which can 
make a substantial contribution to the umlerstniiding of 
severe convective storms, ( I ) Multiple tracer releases can be 
very useful rn the study of air movements and scavenging 
within a eonvectivc storm (2) Agl labeled with uHline-120 
can he uniquely dtsiinguishcd from normal Agl by neutron 
nctivaiion analysis, and therefore has a great poteniial in 
helping to establish the most desirable location in a hailstorm 
for .seeding to suppress damaging hail (3) Simultaneous nteu- 
sucemenis of cosmogenic radionuclides, nuclear weapons 
produced radionuclides, and radon daughters provide a 
unique means of studying air and hydtometeoi trajccioites 
and the rates and mcchanism.s of the scavenging of at- 
mosphcric aerosols either during nuclcaiion or subsequently 

SUPPORTED nv U.S Atomic Energy Commission 

7.0018, STUDY OF THE FEATURES AND ENERGY 
QUDGET.S OF NORTHEASTERN COLORADO HAII.- 
STORMS - ALSO. WISCON.SIN 

Ci'. ANDERSON, Univ, of Wisconsin. School of Naturui 
Sciences, MadiiOii, tYisconsin 53706 

This gr.nnl provides part of the third year of support for n three 
year continuing grant C1.31278X to study the dynsimics, 
energetics, and cloud microphysics in hnilsiorms which are 
typical of those being studied by the Nalionnl Hail Research 
Experiment (NHRE) in Northeastern Colorado. Dal.i from 
storms in the Madison. Wisconsin area and data from the Na- 
tional Hail Research Experiment will be used to test and 
develop a suitable two dimemtional mathematical model of a 
hailstorm which would simulate the actual fields of motion, 
temperature, pressure, precipitation, hailstone formation, and 
their lime dependence as experienced in a typical storm. The 


minutes is required to activate seeding 
them in the proper po.silion beneath the 
sonieiimcs requires tiecisions to be mad 
echo has eonfirnied that the .storm will 
phase. An initial model has Itecn devclopi 
give reasoiiiihly representative result.s wi 
uvailJibie to date. Further refinements wil 
first year of data from NHRH becomes ii 
accurate* comparison. 

SUPPORT F'D HY U.S. Natl Seieneo Four 


8. HUHRICANKS 

INDIVIDUAL ASSISTAf 
s.oobi. itif; federal rilsponse 

STORM AONES; A REPORT TO niE 5 

tef; on public works, suhcom 
a.sthr relief 

UNKNOH'N. U.S Exce. Office of the I'res 
PtepafcdnesK. IT«s/iiiigmn, Di.UiU l of Odi 

This report covers the activities of the O 
Preparedness and other Federal agencies 
that were dcchircd major ili.sa.sicr areas 
rieanc Agnc.s and the ensuing tropiciil 
together in one report tiie activities of s 
report highlights the coordination that w 
Inccil, State. Federal, tind voluntary tig 
commuiiUy serviecs tittd uiiliitg indiviiUit 
the effects of litis disaster. 

Pul). May 7.V 62p., Fed. Disaster Assisi. 
HUD. Wash,. D,C. 

Absirnct provided by ("DAA. 

SUPPORT ED BY U.S. Dept, of Housing 
ment 

PUBLIC ASSISTANC 

8.«(H)2, COASTAL STORM DAMAGE 
REFERENCE TO THE DELMAH\ 
DELAWARE. MARYLAND, VIRGINIA 

FJ. .yiFHl'/r, Univ. of Dchiwtirc, School 
Dvlawarf 19711 

Ohjcelives: Recent stotm daniiige along th 
the result of both meteorological and ! 
project will; ( I ) provide information on t 
cant past storms including water levels, 
tion paticrn.s, storm trticks iind the resit' 
natiiriil and humiin environment; (2) del 
areas with a significiinl hii?!ird potentiiti 
present-day land use; (3) designate those 
past or proposed development or inodifie: 
ing damage potential as the re.snlt of ir 
industrialization or recreational use; (4 
and beneficial prsicticcs affecting coastal 
recommend actions for limiting the fului 
storms in Delaware. 

How Information wil! be applied: This 
relayed to the Delaware portion of the A 
purpose of developing coastal zoning pol 
damace hazards to hi* imnlf^m^nipil hv st 


civil defense records, highway department, und historical 
documents. 2- Compitution of predicted tide heights and <i 
comparison to observed water levels during coastal storms in 
Delaware Bay. and ocean coast 3. Map of the coastal areas 
of Sussex County inundated during maximum high water. 
March, 1962, 4. Delineation of six primary land uses in the 
coastal /one of Sussex County, Dclawtirc jus shown on the* 
1954 and 1961 aerial photos. 

For additional information pertaining to this project contact Dr. 
William S. Gaither, Dean. College of Marine Studies, Univer- 
sity of Delaware, Newark, Delaware 1971 1. 

SUPPORTED BY U S. Dept, of Commerce • N.O.A.A 

8.0003, liFFRCTS OF TROPICAL STORM AGNES ON 
THE CHF.SAPEAKR HAY 

D CORRF.LL, Smithsonian Inslitulion, Washington. Diurut of 
Coltimhia 20560 

To participate in the preparation of a summary rcp<ift «)n the 
effects of Tropical Storm Agnes on the Chesjipcoke Huy as 
well us in the preparation of iin appendix to the report. 

SUPPORTED BY U S. Dept, of Defense - Army 

8.0004, FEDERAl, PLAN FOR MI-TEOROLOGICAL SER- 
VICES & SUPPORTING RESEARCH FISCAL YKAK 
1974 

UNKNOWN, U.S. Dept of Commerce. Null. Occjmic A At- 
mos. Admin,, District of Coliiinhia 2023.5 

Abstract: The federal plan is the ninth in an annual scries 
developed by the federal coocdiiintor for mcicorologieiil ser- 
vices und .supporting rcscjirch in lesponsc to section 304 of 
Public Law 87-843. This plan focuses «»n the provision of me- 
icrnlogical services that will contribute to the public health, 
safely and welfare and to the effective «isc of the environ- 
ment. The higlicst priority is being given to iidditiotial efforts 
needed lu observe, pre<lict, und provide warnings on severe 
siurms, such as hurricanes and tornadoes. 

Pub, Jun. 73: 62p.. NTIS No. COM-74- I0I79/I; PC $5.25 Ml* 
$1.45, 

SUPPORTED I3Y U.S. Dopl. of Commerce • N O A A. 

8.0005, ATI.ANTIC HURRICANE SEASON 01- 1972 

/?.//. SIMPSON, U.S. Dept, of Commerce. Nall Weather Ser- 
vice, Miami, Florida 

Abstract: A general overview of the 1972 hurrictme season in 
the North Atlantic is presented together with detailed ac- 
counts of all named tropical cyclonc.s. The 1972 hurricane 
season was notable for at least three rcsons. First, fewer trop- 
ical storms and hurricanes formal in the Alluntlc than ui any 
season since 1930. Secondly, in 1972 as in 1971, most of the 
tropical cyclones developed in temperate latitudes, Agnes 
being the only one to form in the Tropics. Finally, 1972 will 
be remembered ns the year of record hurricane damage. Hur- 
ricane Agnes, following a 700 mile overland excursion after 
its landfall in northwest Florida, was responsible for the most 
damaging floods ever recorded. Excessive rains fell in 
Pennsylvania, Maryland, and Virginia. Properly damage in 
the U.S. attributed to Hurric.inc Agnes Is estimated to be 
near $3.1 billion. 

Pub. Jan. 73; I2p.. NTIS No. COM-73-50496-04.03. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

8.0006, APPLICATION OF ECONOMIC ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVITIES IN THE U. S. GULF OF MEXICO 
COASTAL REGION 


the predicted path of the cyclone to take act 
reduce damage and/or loss of life Someiinics 
and their iitterulant costs arc avoidable, since a 
of the coast Is alerted than that which the luirri 
affects. U.sing general populiition densities am 
damage costs due to storms, the authors presen 
game- and decision-theory approsich to es 
economic lieiicfils of more accurate prediction, 
savings to this economic sector for a substantial 
in 24-hr forecasting accuracies is shown to be 
million in the First year. A general equation is 
viiriniis combinations of improvement levels, pn 
sitics, pcrccntitgc of those who protect, ant 
warnings per season. 

Pub Mar 72: 7p.. NTIS No. COM-73-50496-02-0 

SUPPORTED BY U.S. Dept, of Transportation • 

8.0007, THE NATURE AND EXTENT OF S7 
DAMAGE CAUSED BY HURRICANE CAMIL 

l/.S. SAI'FIR, Unknown Inst, or Indiv. Grant, Mm 

Abstract: The study fLirnlshcs a professional npinic 
contage of structiiriil damsige caused by Hurrica 
Mississippi in August 1969. Results jire given t 
of tidal storm surge jind thjit caused by or initii 
The report asserts that at least 60 percent an 
much as 75 irvrcciU of tlic totJil structural damtij 
wind action or was initiiitud by wind nciu 
rcFurencu is made to the effects on the l*ass C 
pnrt-Hiloxi const, infornuition is given on recorc 
Otis hurricanes. 

Pub. Sep. 72, 77p., NTS No. COM-73- 10229. I’ 
SO.9.5. 

SUPPORTED BY U.S. Dept, of Commerce - N.( 

8.0008, EFFECTS 01* HURRICANE CAMILI 
LANDSCAPE OF THE URF.TON-CHANDELH 
CHAIN AND THE EASTERN PORTION OF 1 
MISSISSIPPI DELTA 

L.D. WRIGHT, Louisianti Stnte Univ. Systems, G 
Institute, Union Rouge, Loui.douo 70803 

Ahstrnct; Air and ground reconnaissance immedin 
the passage of Hurricane Camille disclosed signi 
caiiot^s vi> the mMutal landscape of the Breto 
Island arc and to the eastern portion of tiie low 
Della. Considerable dissection and rcdepositioi 
along beach und barrier formutions, and tola 
doniinuted numerous sections. Trends of redisti 
ntiiteriul strongly rcflcclcd die final rlireclion of 
duced mass unnspotl of water. In the lower 
was mainly to marsh vegclalation and was a 
high water and surge currents directed almost 
north to south. 

Pub. Feb 70: 24p.. NTIS No. AD-709 427: H 
$0.65. 

SUPPORTED BY U.S. Dept, of Defense - Navy 

8.0009, ASSESSMENT OF THE PHYSI 
GEOLOGICAL EFFECTS OF TROPICAL ST( 
ON THE UPPER CHESAPEAKE BAY AND 
TRIBUTARIES 

J.R. SCHUBEL, Johns Hopkins University, Giai 
Baltimore, Maryland 21218 


ihis period. From 19-25 June J972 excessive anwjvinis of ruin 
feU itiioughoui much of Virginia. Maryland and Pennsyl- 
vania. accompanying Ihe passage of tropical siortn Agnes 
The flooding lhal resulted uas of record or near record pro- 
portions throughout the Chesapeake Day region Agnes 
iinquestionahly represents a major event in the history of 
Chesapeake Bay The purpose of the study is to examine 
samples taken following Ihe storm to quantify Ihe extent to 
which Such a major event affects the estuary. 

SUPPORTER BY U S- Nall. Science Foundation 

8.0010. REGIONAL CODF. ENFORCEMENT • HANCOCK. 
HARRISON AND JACKSON COUNTIES. MISSISSIPPI 

P SIOS’TJOY, Coast Code Administration. Culfporl, Missixiippi 

Abstract The document contains the case history of a project 
to design, develop, and lest a regional code cnforcemcfil pro- 
gram in the Mississippi coastal area immediately after the 
devastation caused by hurricane Camille. The report coveis 
the actual background attd events m (he establishment of a 
code, n regiun.'il code enforcement agency and Ihe funding of 
such .1 program, and presents an evaluation of the success 
and failures of such a program Also included is a model iip- 
prn.ich in developing and implementing a ciulc and a code 
enforcement program The project was prepared with tfic 
idea that it would he most helpful for other areas of die 
United Siaie.s which have muhi-govcrnmcntal jurisdictions 
that would like to consider a similar program 

Pub. l9T2;95p,, NTlSNo PB-212 781/9: PC S6.75 MFS0 95. 

SUPPORTED UY U S Dept of Housing & Urban Develop- 
ment 

8.0011. GRANT TO DESIGN A REUUII.DINC FLAN FOR 
GULFPORT. MISSISSIPPI. TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLF.. VOLUMES 1. II. & 111 (All- 
RRF.V) 

(JtiKNOW'N , State Res. & Dev. Center, Jnckjon. MiansipfA 

Abstract The icport includes four publications prepared for 
the port of Gulfpoii under EDA funding Ihcy contniit .a 
management and operations survey of the Mississippi Stuic 
Port Authority at Gulfport, growth potentials of the port, a 
master plan for development of port facilities, and costs of 
developing Mississippi's coastal waterways and ports. 
Volumes (-III picsent overviews of work performed in 
development of a Culfporl master plan, where one existed 
even before the hurricane; the port’s role in waterborne com- 
merce on the Gulf Coast, and poii management methods. 
The growth potentials and management and operations sur- 
vey are also included. Role of the port in Mississippi's econo- 
my. typical ch.iractcri.slics of small ports and Gulfport's assets 
nnd liabilities compared with those of other U.S. ports arc 
discussed. 

Pub. Apr 71; lOlp., NTIS No. COM-7I-0093I; PC 53.00 MF 
$0 95. 

SUPPORTED BY U.S. Dept, of Commerce • Econ. Dev. Ad- 
min. 

8.0012. GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT. MISSISSIPPI. TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE. VOLUMES IV & V (AU- 
BREV) 

VNKNOWf^, Slate Res & Dev. Center, Jackson, Mississippi 


causvwuys. cIIKJ luuuMruu in 

PascagDula, St. I.ouis Hay, aiul Pearl Riv 
Plan concludes Gulfport cannot succcs 
other ])orls for heavy traffic in bulk ci 
port needs more storage facilities and lai 
well as to expand the Port laterally. The 
40-foot channel depth. 

Pub, Apr. 71. IMp.. NHS No COM-71.p 
50.95 

SUPPORTED BY U.S. Dept of Cuinmci 
min 

8.0013, TEXAS COAST HURUICANI 
STUDIKS 

SJ HHOGDiW, U S. Army. Esliiarics 
Mi.tsii.sippi 39 1 8(1 

Purpose of study/iiivcstigalitut; T o deterin 
of hurricane surge protection plans for 
complex, including effect.s of the plan on 
terns, .salinity, shtniling regimens, tieer 
navigation, and disper.sion cliiiracleristies 

Approach plan: Tests were condnctetl in fi 
ate the effcclivencss t)f proieclitui achic 
plans for luirricane surges anti the effc 
modiricalion of lidc.s, currents, salinity, 
terns for lutrmal tides, 

Progress to ilatc; li is apparent lhal cllln 
hurricane protectiim plsins wonlil proviti 
area inhinil from the barrier when the 
were closed. The Alpha plan, iocalcil on 
Gulf of Mexico, would provide proicctic 
since it .sheliers practically the ettlirc a 
coiistline. T he Gamma plan leaves iinprc 
lion of West Hay, the entire city of Oalvi 
Uivy, The Texas City, LaMaTipjo-Hiloii 
completed, will provide protection for 
.surge.s of 15 ft msl. Test rcsiilt.s indict 
Alpha barrier woiiltl have no significiint - 
rents, salinitic-s. circulation, or imllutioi 
plan 1 Gatiinni Irarrier woidil cause sligi; 
prism anti s.-tliniiies 

SUPPORTED BY U.S Dci)t. of Defense 

8.0014, SURVEY 01' GULF COAi 
DAMAGE RESULTING FROM HURR 
AUGU.ST 1969 

ML'. CHlS\yiiLL, U.S. Army, Waterways 
Viiksl/iir^, Mississippi 39180 

Abstract: The report describes the daning 
by an inspection team .sent in tile Missi 
Gulf Coast regions after Hurricane Cat 
but relatively small tropical storm, came 
port, Mississippi, l.ne on 17 August 1909 
of the storm damage are included. Extern 
both from the unusually high winds aci 
nnd from the extremely high tides coultl 
waves. Damage was greatest in low an 
jacent to the coastline. Because of t 
material properties for the various build 
of the loading, the report presents maini 
More ductile buildings, such as heavy 
siruciion, appeared to have survived I 


storm damage- indicalud a need Tur more lntcr<il sireiigih in 
hiiildtngs. especially masonry sirucuircs, anti for more 
adequate desigit of connections and other details. 

Pub. Apr. 70; l5Hp.. NTIS No. AD-7()7 94|: HC $3.00 MK 
$0.65 

SUPPOR TliD UY U.S Depi of Oefense - Army 

8.0015, nURRICANH CLI.IA UHDtVEI.OPMRNT 
UNKNOWN, U.S Coastal Rend Reg. Comm-, Corpus Chriui. 
Te.xm 

Abstract; Die objective of the report is to catalogue a prclinii- 
aary inventory of prinritic.s and neeil.s for each city, county, 
anti school district wihin the .seven county Hurricane Celia 
disaster area 

Pub, Oct. 711: .1.5p . NTIS No PIT 195 171 HC S3.(K) MI- 
$0.65 

SUPPORTED RY U..S Dept of Htrusing & Urban Develop- 
ment 

H.0016. MHMORAm.H MURRICANHS OP 1MI-. UNITliD 
.STATES SINC1-; 197.3 

A L aVaC, u s. Dept of Commcrec. Nall Weather Service, 
Fort Worih. I'fMis 76102 

Ahitract: Hurricanes which have inatle landfall in the United 
Slates ur have hecn near niiv.scs are cataloged frtim 1973 
through 197(1. A (rack of each hurricane is given along with 
ainiositlieric pressure, wind velocity, damage c$(iina(C!>. and 
other relcviint {lalu. 

Pub. Apr 71: 56p.. N'l (S No. COM-7 1 -OU6I0- PC $3.00 Ml- 
$0.95. 

SUPPORTI-D RY U.S Dept. ofCommercc • N.O.A.A 

8.00(7, NAIUUAI. UlS ASTERS OPERATIONS 
PLANNING FOR Sl.OWI.Y DFVI-LOPING Dl.SASTliRS. 
VOLUME I 

/(. .V/IC7/.S'. Insl, for Defentie Analysis. Arpnnuin. yirphiia 22202 

Ahslract: The paper desevibes a prototype natural disaster 
opcrrtlioiis plan for .slowly developing iialiiral tlisasters such 
.-IS iuirricancs, floods, or forest tires. An investigation was 
concerned with the emergency operatitms of local jiiristlic- 
lions (municipalities or counties) and of the .slate pertaining 
to natural di.saslers. Il considercti the interactions among 
these jurisdictions from (he initial organi/alion ami iraiiiiiig 
phase through mohihzalion of local forcc-s and cvacutition, to 
evenllinl return and rchaliilitution of the cvac‘uec.s. 

Pub. Jill 12: lU.5p.. NTIS No. AD-749 032: PC $3.00 MP 
$0.95. 

SUPPORTED RY U S Dept, of Defense • Army 
DISASTER MniGATION 

8.0018, URIIAN GEOLOGY PLAN FOR CAI.IFORNIA • 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THF.IU 
MITIGATION (ARRREV) 

J.T. ALh'ORi:, Stale Div. of Mines & Geology. Sarromenio. 
California 95814 

Abstract: ilii.'! report recommends loss-reduction measures for 
10 geologic problems which collectively threiilen an cstl- 
nvalcd $55 billion loss in CiiUfoiniii's urban areas from (970 


describes the nature, distribution, and magniti; 
problem, as well as costs and effectiveness of p 
reduction measures, and agencies responsible foi 
sures. 

Pub. Jun 7 3: Ulp, NTIS No PB-222 447/5: PC 
1.45. 

SUPPORTED IIY U.S Oepl of Housing &l Urb; 
nieiit 

8.0019, CONCRETE BLOCK REVETMEN 
BENEDlCr. MARYLAND 

7.1'. Hall, U.S Army, Coastal Engin. Res. Centr 
ton. Distriii of Coluoihia 20016 

Abstract; Altluuigh the project has been coniplet 
one year, it has protected the backsliore area thri 
winter storms Figure 9 shows eompanuivc photo; 
before tiiul during coiistruetion, at completion, a 
later The problem i>f protecting banks and b 
lower reaches of rivers entering Chesapeake B, 
those of the Iray. has .ilways been difficult since n 
problem areas consist of. small parcels of land v 
cottages in individual ownership. Many owners ai 
expend large sums of jnotcction. As a result, re 
luw-eosi, do-it-yourself method of shore proieelio 
miinerous. Vhe method outlined herein appears tr 
requirements. I his system can no doubt be insl 
owuor on a ilo-it-yourself luisis ui a cost even lov 
contract price for the proiection at Eriend: 
sioniner camp. 

Pub. Jan, 64: I5p.. N'llS No. AD.44() ««2: HC $3.(J 

SUPPOR TED BY U.S. Dept, of Defense • Army 

8.0020, NA I lONAL HURRICANE OPERATION 
UNKNOWN, U..S Dept. «f ('oituiicrco, Nnil. Oc( 

nios. Admin., Wailmf^um, Uhirivi of Colinnhln 20 

Abstract: the rcftort is the I llh edition of the Inie: 
till Plan. It presents the procedures .'ind ugreeme 
at the annual Intetdcpatimental Hurricane W: 
ference and outlines Che re.spmisibililies of eoopc 
cies. Following a chapler on definiiions to faeil 
lions, one eluipicr deals with tropical cyclone ft 
infortnallon to Ire furnished by the National Wea 
to the Department of Defense. One chapter is dc 
fornintion on aircraft reconnaissance and anothc 
the joint ratiar tropical cyclone observing and rep 
Sub.sc(|uunl chapters deal with the collection and 
of trojiical cyclone reports, the designation 
depressions and cyclones; idternate hurricane war 
Allanlic-lransrer coiurol muster plan and Nulioi 
Service transfer plan; tropical sioriii surveillance I 
the deployment of experimental environmental 
iiiul finally uddrusse.s to which .special news rcleas 
sent 

Pub, Jun. 72; 132p.. NTIS No. COM.72- 1 1 238: P( 
$0.95. 

SUPPORTED BY U.S. Dept, of Commerce - N.O 

R.0021, NATIONAI. HURRICANE OPERATIC 
1974 

UNKNOWN, U.S. Dept, of Commerce. Nall. Oct 
mos. Admin., Wtisluii};fon, Dis/tici of Coliimhia 20 

An Intcrdepartmeuud Plan was first issued in 1962 


muluul concern related to the Atlantic and Pacinc hurricane 
warning services. 

Pub Jim 74; 1 22p., FCM 74-5. U S. Dept- of Comm . NOAA 
Abstract provided hy FDAA. 

SUPPORTED BY U S- Dept of Commerce - N.O A.A. 

8.0022, FINAL REPORT OF THE DISAS'IER SURVEY 
TEAM ON THE EVENTS OF AGNES 

UNKNOWN, U S Dept of Commerce. Nall. Oceanic & At- 
mos. Admin., WasliinHioii, Oiurici of C'oinmbiti 20235 
On June 23, 1972, during the widespread IIcmhIs that accom- 
panied Hurricane Agnes, a disaster survey team was 
designated hy the .Administrator of the National Oceanic atrd 
Atmospheric Adminlslration (o review the effectiveness of 
NOAA's storm and Hand warning services and Co gather 
detailed first-hand infornintior) from the communities within 
the river basins effected by the newel events of Agtics. The 
Tielel survey was ceimp'eled by June 30. Since then, several 
rcpeirts concerning the flood disaster have been puhlislicd, 
the principal one being 'The Agnes Flooite--A Post-Audit of 
(he Effectiveness of the Storm unJ FUkhI Warning.^ 8ysleni of 
the Natiernal Oceanic anei Atmospheric Adittinisttatiott. A 
Rep(Ut fnr llie Adniinisiraior of NOAA hy the National Ad- 
visory Committee on Oceans and Atmosphere*, November 
22, 1 972, Washingiiiti, l).C. The post-audit report is sup- 
ported hy NOAA's sclf exnmtn.ttion ami self- analysis in this 
'Final Report of the Disaster Survey Team on the Fvciiis of 
Agnes,' which was made available Ocl<»l>er 1972 in prepubit- 
cation forni and is now published as NOAA Natural Disaster 
Survey Report 73- 1 . 

Pub. Feb. 73: 45p., Natural Disaster Survey Report 73-1, U S. 

Dept, of Comm , NOAA 
Abstrnci provided by I DAA. 

SUPPORTED IlY U..S. Dept, of Commerce - N O.A.A 

8.0023, THE HOMEPOIH STORY - AN IMAGINARY 
CITY GUTS READY FOR A HUUHICANP. 

UNKNOWN, U.S. Dept, of Conrmercc, Natl Oceanic A At- 
mos. Admin., WnOiini^ion, iiifihct of Cohi/nitM 20235 
This report presents practical advice on how a coninuiiiity can 
protect itself against a hiirrlcattc. Topics covered include pre- 
disaster planning, cormtiiinicatioiis. shelter and public safety, 
and evacuation plans. 

Pub 1971: 22p., NOAA/I'A 70028, U..S Govt. Print. OfEcc. 

Stock No. 0317-0046. Pc $0.30. 

Abstract provided by FDAA. 

SUPPORTED BY U S. Dept, of Commerce - N.O.A.A. 

8.0024, KENNEDY SPACE CENTER OCF.AN UF.ACH 
EROSION - FLORIDA 

AJ. MEHTA, Univ of FlondH, Scltoctl of Engmccrirtg. 
Gainesville. ElorUta 32601 

Abstract: Dune battier erosion and possible brenkthrough due 
to storm and hurricane wave activity is studied near 
Mo-scpiito Lagoort, in Kennedy Space Center property. The 
results of a geological as well as hydrodynnmic appraisal of 
the problem area indicate that mi inlet has existed across the 
dune harrier since 500 A.D., and that there is little likelihood 
of a possible breakthrough inlet remaining open permanently, 
primarily because the relatively shallow lagoon dues not con- 
tain enough volume of water to maintain an Inlet between 
the ocean and the lagoon. It is therefore recommended that 


Pub. Jim 73 66p., NTIS No N73-33337/9; 
$1-45. 

SUPPOIUED BY U.S. Natl. Aero. & Space A' 

8.0025, UAL HARUOUR, FLORIDA PAR" 
RESTORATION, UKACH l-ROSION COI 
HURRICANE PROTECTION PROJECT, DA 
FLORIDA 

UMKNOWN. U.S Army, Engineer Districi 
Florida 

Abstract: An 0 85 niilc roach of the Dade 
ncncli Erosion Control and Hurricane Protect! 
be partiiilly rc.siorcd at Ual Harbour Ueacb f< 
anti recreational beach. Project fill would be 
jin ocean borrow pit about 1.5 miles offshore i 
-36 lu -50 feet. Ahoiit 1.8 million cubic yurtls 
dredged from an ocean borrow pit and plsic 
mile of beach for re.sioration of protective ai 
tissets. There will be some temiioniry turbidit 
in the burrow and fill areas during const 
murine life will he destroyed; however, these \ 
expctlcd to become reestablished. 

Pub. May 72; 55p.. NTIS No. EIS.FL-72-559I-F: 
S0.95 

SUPPOIUED HY U.S. Dept, of Defense ■ Arm 

8.0026, EVACUATION OF COASTAL RliSI 
ING HURRICANES A PILOT STUDY FOR I 
TY. FLORIDA 

UNKNOWN, Miami Federal F.xceutivy IJourd, , 
33J30 

Vhe concept of opcrtiiinns and btickground ittf 
mined in this documettt is to be incorporated 
n poll of Part D. Natural Disa.stcr of the Dade 
gency Opcr.'iiions Plan in 1973. It will bccori 
plat^ of action for Mcitopolitnn Datlc Covntt 
ricmie e(iiergencie.s insofar as the relocation an 
entlnugered resideats of Dade Couuly is concec 

I his plan of operation represents the first phase c 
lion of a new concept for reloenlitig coastal 
must Iciivc their homes for safer refuge dm 
emergencies. Its purpose is to augment, not to 
ing concepts of piihlie siifety when a dangeroi 
iiboul U) make a lund-fall. Agencies presently 
weather warnings atui evacuation will also hav 
lies for implementing (he emergency refuge f 
herewith The primary objective of the new pn 
pornicd in this plan is to reduce the volume of 
fie renuired for relocalion of coastal resident 
length of time rcC)uired to achieve relocation. <i 
places of emergency refuge for those persons \ 
ever reason, still remain in endangered lo 
evnciiation routes have been cut off and norm 
ters ciin no longer be retiched. 

Pub. Miiy 73: 48p., No copy Info, available. 

Abstr.act provided by FDAA. 

SUPPORTED UY No Formal Support Reported 

8.0027, HS'TUARINI- HYDROLOGY OF TAM 

C.H. aOODWiN, U.S. Dept, of the Interior. Oeoli 

Tampa, Florida 


MAJOR DISASTtiU TYPlfS 


A comprehensive hydrological investigation of Tampa Bay and 
its immediate surroundings U necessary to assess the proba- 
ble effects of a proposed channel dredging project on the in- 
teracting hydraulic, chemical and biological systems opcriil* 
ing in the bay. Unanswered technical questions concerning 
possible ground water cuntamination. modined flushing unci 
circulation characteristics, and overall environmental impttet. 
as well as operational needs, such as quantity and placement 
of dredged material, justify this project 

The specific objectives of this study are: ( 1 ) bathymetric defini- 
tion of the bay bottom, (2) determination of depth to 
bedrock, (3) definition of pollutant sources issuing into tfie 
hay and their suhsequent distribution, (4) development of a 
management tool to predict the response of the bay to natu- 
ral and man-made changes -dredging, filling, flomls, hur- 
ricanes, etc., (5) determination of optimum channel align- 
ment, quantity of materia) to be removed, and opiimum loc<i- 
(ion and shape of disposal sites. 

1he following techniques will be iiseii to accomplish the listed 
objectives: ( I ) hay irotlom mapping by ncgalivc-hlue aerial 
photography and radar located sonic M>undings. (2) depth to 
bedrock by low frequency .sonar and core borings. (3) pollii- 
lant sources by detailed field survey- pollutant distribution 
by large scale water sampling program and best available 
laboratory analysis techniques. (4) :t predictive management 
tool in the form of a rligital model of the hydraulics and 
quality of Tampa (lay--verirication by comparison with real 
data (velocity, elevation, <iu:dity). (5) opiimum dredge 
operation and fill [dacenienl determined by using model to 
test nil suggestions. 

Poiirtcun tide gagc.s operating; monthly and «|uartur OW moni- 
toring programs estuldished; Weatbei ttutciUi data being 
received monthly, bottom contour maps under topographic 
division review; digital model nearing complctirm of rlcvclop- 
ment period; data reiiorts in preparation. SCO miles of depth 
data collected along ship channel and other areas. 

Completion i»f .stage. OW. seismic tlai.i reports, preparation of 
interpretive report; coinpiitalion of types and <|uanlily of 
material proposeil to be removed from ship channel, compic- 
lion of digital model; use of model to predict elTects of 
proposed activities. 

SUPPORTni) IlY U.S. Dept, of Interior - Geological Survey 

8.0028. JUKYM. 1SI.AN12. CJI-ORGIA. BEACH EROSION 
CONTROi. AND HUItRlCANE PROTECTION 

UNKNOWN, U.S. Army. Engineer District, Georgia 

31402 

Abstract; The project proposes restornlion and pctioiUc 
nourishment of 27,000 feet of ocean beach anil construction 
of a 1 .000 foot rubbleslimc terminal groin. Environmental 
impacts include: Restoration and maintenance of ocean 
beach, stabilization of eroding shoreline, increased nesting 
sites for loggerhead sen turtles, enhanccnienl of recreational 
facilities, improved economic pro-spccts, and continued main- 
tenance of islnnd’.s aesthetics. Adverse environmental effects 
include: temporary increased water turbidity and disruption 
of benthic, plankton and nekton communities during con- 
struction: after project completion, probable increased mor- 
tality rate of young loggerhead sea turtles. 

Pub. Aug. 73: 50p.. NTIS No. KI.S-GA-73-I3 15-D: PC $4.50. 
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Abstract: 'I'he manual stales policy, outll.*'’ r< 
and prescribes procedures for providing wea 
and specialized forecast support to authoriz 
AWS/DO is OPIt for Volume I, which applie 
units AWS Eorms and 3Va arc prescribed in 

Pub Oct 71: 2Sp.. NTIS No. AD-732 263: I 
$<V9.S 
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8.0030, GRAND ISLE, LOUISIANA, AND VK 
RICANE PROIECnON ASSOCIATED W 
TURE. BAYOU LAPOURCHE - LOUISIANA i 

UiNKNOWN. U.S. Army, lingincer District, New > 
sieiitii 7l)16D 

Alisiract: The report descrlbe.s the aclminislrativc 
constmelion of about 43 miles of exterior Ic 
with associated borrow drainage siructiir 

appurtenances to provide protection from hui 
along both banks of Bayou Lafourche from Lur 
2 ntile.s south i)f Golden Meadow, Louisiana I 
hKated crttircly in Lafourehe Parish, Louisiana, 
till impacts are discussed. 

Pub. Sep, 72: 3yp.. NTIS No. niS-l.A-72-5427-D; 
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8.0031, NEW ORLEANS TO VENICE. I.OUIS 
RICANE PROTECTION 

UNKNOWN. U.S. Army, Engineer District, New < 
.limni 7t)l6l) 

Abstract: The report deserihes the propositi for pr 
mem of the biick levees from the C'lty Price it 
proxiniatcly 36 n'iic.s) on tlie west hank of tl 
River, including a new floodgate at l-:m])irc am. 
of a new levee from Phoenix to Uohemia (npp 
miles) on the cast bitnk. ht addition, ii harric 
liohemiu to Id miles above the Head of Passes 
west hiitik of Plaqiietttincs Parish from hurrictitu 
t)C built Drainage eapithility and roadway a< 
nitiininined within the project area, linvironm 
iirc diseii.s.sc(i. 

Pub. Aug. 72: 34p., NTIS No. EIS-LA-72-.5425-D: 
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8.0032, LAKE PON7 CHARTRAIN, I.OUI.S 
VICINITY ■ HURRICANE HROTECnON PRO 

UNKNOWN, U.S. Army, Engineer District. New < 
Mtoio 70l6t) 

Abstract: The piojcct is concerned with coiistn 
riers, levees, and hurricane protective works in 
Saint Charles Parisiics, Loui.sisinn for the piui 
control and protection of lives and properly. Efl 
d\ie to construction include destniction of mai 
of wildlife habitat. 

Pub. Apr. 72 96p., NTIS No. ElS-l.A-72-5 174-D; 
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8.0033, MORGAN CITY, LOUISIANA, AN 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army. Engineer District, New 
siatui 70160 


8.0034, 


stations will he roodilleil, and druinagc structures will be 
modified or replaced to meet increa.scd U’vce grudes. The 
project will effect a complete closure of the area to he pro- 
tected The project is located in St. Mary Parish, l oiiisiana. 
Significant environmental impacts in the project urea are not 
anticipated Other than additional borrow areas, the project 
will alter the existing terrain only to the extent of rni.sing :in<l 
slrengthcning the existing Tedeinl levees, awl the coitstriic- 
tion of 3.5 miles of new levee The human enviTonnient will 
be enhanced by protection of life and property during hur- 
ricane flouding 

Piih Jan 73: A6p.. NTIS No. I•IS-LA•73.0<>K<)-F: PC S5.5() MF 
$() ‘75. 
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8.0034. HURRICANE PkOTtC'HON PROJECT. SI RAT- 
FORD, CONNFC I ICUT 

UNKNOWN, US Army. New England Divisinn, iVnUhani, 
Monaihinetn 

Abstract. The low portions of Stratford. Connect fCiil, will be 
encircled by levees and floodwalls for protection against tiJ.il 
flootling. No major adverse cffcclii are anticipated Some 
leinpnrary or short-term effects tu the biological niakoiip of 
the .trea may occur when the control gates .src closed during 
periods of udal floodirtg. 

Fub Dec 71 3&p. Nils Ko PH-304 57I.D; PC $3.1)0, 
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8.003.S, OPERATION AND MAIN TENANn- OK NEW 
Ur-DFOUD HURRICANE HARRIER. MASSACHUSETrs 
Unknown, U.S. Army. New EngUmd Divmon. IPrift/iain. 

Abstract: The project proposes oper.>iion anil imiiiileiinncc of 
the main harbor b.trrier .md dike ami its related stuieltitcs. 
F-nvironniental impacts include priilcction to the highly 
developed commercial, industrial aiul residential areas from 
tidal flooding during nui)ot Coastal storms ami hutricanes, 
serves a protective facility for harbor- ha.scd aiul tninsicnt 
vcbbclb, compressed air jelling which causes some temporary 
turbidity; rodent control. Rodent comrol and air jetting could 
be considered in h.ivc possible adverse effects 

Pub. Aug. 73: 37p . NTIS No l;IS-MA-73- 1 .35.1-F: PC $400 
MF 51.45. 

SUPPORTED ay U.S Dept, of Defense • Army 

8.0036, OPERATION AND MAINTIvNANCK OF NF-W 
13EPFORD HURRICANE HARRIER. NEW HF-DEORD. 
MA.SSACHUSCT7S 

UNKNOWN, U.S. Afiiiy, New Engl.'uid Division, 
.Vfas.'iticliusgifs 

Abstract: The New Rcilfoid Hairier is lociitcd on the 
riorlhw’cstcriy side of Hu/eards Ray. 50 mites soiilherly of 
Boston, Massachusetts. It extends for a total distiince of ap- 
proximately 3 1/2 miles across the southerly jiorliun of the 
City of New Uedford and the Town of Fairlmvcn. Tlie state- 
ment concerns the operation and maintennnee of the m.iin 
Harbor Barrier and Dike nnd its related structures. 

Pub- Jun. 72: 3fp.. NTIS No. EIS-MA-72-4782-D: PC S3. 75. 
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Abstract: Construction is propose 
earOi filled rock protected barrit 
for protection of the City of Nei 
hurricane flooding The impact ' 
a blighted area facing a vuUr.il 
where manufaciuring. open sr 
stiorensfiing facilities could be 
restricted, and a temporary adve 
ing construction would result. 

Pul) Jul. 71: 2lp. Nils No PI 
$0.95. 

SUPPORTED HY U S. Dept of I 

8.0038, GALVESTON HAY H 
POR I 2. EFFFCrS OF PROPO 
CURRENTS, SALINITIES. AN 
nUEV) 

IP.//. DOHH. U.S Army. Wan 
l'icksl)ur({, Miiiiifippi 3*7180 

•Abstract: The primary purpose c 
detenninatiun of the effects of 
tides, currents, salinities, utu 
throughout the bay complex for 
long-range filanncrs in the Cinivi 
among other tilings, freshwater 
generating plant cooling requin 
.surge protection barriers for boi 
conditions. It is presently esiin 
rcgiiliilions and rlivcrsion will cc 
possibly he accomplislicd befon 
protection plan. Therefore, after 
ly. and dye dispersion tests ti 
duplicate lesls were made for 
diversions cstinialed for )08(). 

Pub Jul 70: I44p.. NTIS No. ! 
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8.003'/, GALVESTON BAY H 
PORT 3 . F.hTECTS Ol- HAI 
RENTS, SALINITIES, AND OY 

IP// mm\, U.S. Army, Watt 
Vkksimt^, Mississippi .39180 

Ab.slracl: Hurricane protection b; 
Galvcsltin Bay area. A .scparai 
barrier schcnies would protect 
Alphabarrier w-.is located just I 
the plan 2 Gamma barrier crossi 
.slrcani. Both .schemes provide 
across channels and gated tidal 
ty, loCtitcd ti) maintain existing 
tides, currents, salinities, and clii 
passages arc expensive and sho 
Tests for normal tides were m 
model for pre- and postbarrier 
rents, salinities, and dispersion p 

Pub. Jul. 70: I I ip., NTIS No. / 
50.95. 
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Abstract: Dc.sign of harriers for protection of nil or portions of 
Galvesion Day against inundation by hurricane surges 
required the use of hydraulic model studies of the Galvesion 
Uay complex to verify the results of surge routings by analyti- 
cal methods atu) to ilcterniine the effects of nil proposed 
structures on normal tides and hurricane surge heights up- 
stream and downstream front harrier sites The (.ialvestun 
Uay iiurrieane surge model reproduced the cotisi front 
Freeport on the south to High Ishmii on Uolivai Peninsula on 
the east The model included an average width of the Gulf of 
Mexico of about 25 miles, measured normal to the gulf; all of 
the harrier islands in tlie hay interior, including its many cun- 
fleeting arms, lakes, and lagoons, and the coaMal area wiiliin 
this -sector up to a maximum clevnlion of 20 ft nisi; and 
reproduced normal tides as well as gulf surges created l>y 
hurricane forces I he nutdcl was of the rixcd-hcti type 
molded of conerete lo linear .scale ralio.s. model to prototype, 
of vertically and 1..'I00 hori/ontally. Automatic tide 

gcneralors reprodueetl normal tides and lidsil currents 
throughout the ntodel Huriieaoe surges weic repioduced by 
a h<iri/ontaI-displacemenl type surge generator Hither «>f the 
two major Iiurrieane protection plans tested wouhl provide 
protection for the area inl.md from the harrier when the 
navigation openings were closed. 

Puh Sep M: Ibyp . N ils No A(>.70y .5K?. HC $.1.00 Ml- 
$0.65. 

SUPPOR ITl) IlY U..S. Dept of Defense ■ Army 

WAVH AND S\JRG1; CONDITIONS AFIUR 
PROPOSlil) I'XPANSiON OF MONITiRHY HARBOR, 
MONTUUF.Y, CALIFORNIA - HYDRAULIC MOWCL IN- 
vrsnoAMON 

C./T CllAHlAM, U.S. Army, Wtitcrways Uxperimeut Station. 

Abstract. A l .l2U-seale model of Monterey ILwbor, California, 
and .sufnciertl off.sliore area lo permit generation of the 
retiuirerl Ic.sl waves w.is useil to investigate the arraiigeniciit 
and design of certain proposed harbor improvenients with 
respect (o wave and surge action and to delerminc curreiil 
conditions in (he iiavig.uion eniraoec.s lo (he liarhor and its 
lijisins. rite ptoposetl liarhor improvenicnis eonsislcd of (.*i) 
enlarging the pre.seiit harbor by coii&lruciion of a dclacheil 
north breakwater, apfiroxirmilcly 3.1.50 ft in Icnglli, ami a 
companion ea.sl breakwater coimecied to .shore and extend- 
ing approximately I 10(1 ft seaward, and (l>) development of 
the inner- harbor area by constructing moles to form two iul- 
diliniial hiisins for the anchorage of .small pleasure craft. A 
56-ri-long wave inacliine and electrical wave height ntcasur- 
ing and recording apparatus were iitili/cd in model operation. 
Rase test.s were coiuluelcd w'illi existing prototype conditions 
installed in the model Results of tests involving the various 
improvement plans were eoniparerl with base test results to 
deiermiiic the relative crfectivcness of the various plans. An 
analytical study of long-perioJ seu-cncrgy oscilhitions in the 
vicinity of Monterey Uay witli respect to the pivsstbility of re- 
lated response in Monterey Harbor wii.s conducted, and ehe 
results of that study arc presented in Appendix A. 

Pub. Sep. 68: 125p., N TIS No AD-723 954: PC' $3-0<l Ml- 
S0.95 
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Abstract: The model .study was conducted to deti 
adequacy of certain proposed breakwater plans for 
Monterey Harbor from wave and surge action. In c 
with the model study a prototype wave analysis w, 
detertnine the characteristics of the waves which o 
harbor 

Puh Sep 49: 76p.. NTIS No AD-756 .199: PC 
S().95. 
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8.0043» DISCHARGI: CHARACinRlS'llCS C 
RICANR BARRIERS, WAREHAM-MARIOb 

SACIIUSLnS - HYDRAULIC MODEL INVCS'I I 

H'.f-’. \tCSAm, U.S. Army, Waterways Experimei 
ykksbitra. Mississippi .19180 

Afvstraci: Three. l:25-.scalc. iindislortcd models wc 
simulate hurricane barriers proposed for the Wni 
Weweanlic Rivers and Onset Bay in the vicinity of 
Marion. Mas.sachusctls. These structures wilt con.sif 
nil dikes protected by rock faces and toes and inte 
niivigaiion openings at cxi.sting titivigation 
Discharge cvxcflkicnts of the slniclures and the 
velocities occiiring in the vicinity of the opening.s v 
mined for heailwatcr (ocean) and tuilwntcr (river) 
raiigitiy from 0.0 to 20 ft nisi tmd '10 to I 
reopenings was reproduced by sculed stone in tl 
I he Onset Btiy linrricr, which will Imve gjiies to p 
ilaf closure of the ativigntloii opening lo increase 
from Iiurrieane .surges, was invcsiigaled with the { 
open and closed. 

Puh Oei. 64: 39p., NTIS No. AD.730 2«2: PC : 
$0.95. 
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H.0044, DISCHARGE CT lARACTBUISTICS O 
RICANF liARRlFK. EAST PASSAGE OF NAf 
SLIT BAY. RHODE. ISLAND - HYDRAULIC M( 
VESTICjATION 

(i./t. P/C'A7:R/A'G, U..S. Army, Waterways Experiiuci 
Pfi Av/mr;!;, Mississippi 39180 

Ah-slrael: The discharge characlerislics of the navigai 
ing (bu.se width of 1500 ft) in the proposed hurrtca 
for the Hast Passage of Narragaiiseit Uay. Rhode Isl 
investigated by means of both section and Uirec-di 
nuulcls. Two section tntnicis, reprochicing the 
settles of L.5Q and I. ISO. were used to determine 
of approach depth, roughness of the htirrier, and w 
on the discharge clitiracicrisiic.s of the structure, 
scale, undistorted, three- dimensional model wm 
determine llic ilischarge cliarnctcri.stles of two wclr 
both flood and ebb flows, and the effect of ihc 
spur dike on flood-flow characteristics. Bn.sic 
pre.scnled giaphically. An analysis of data wan ii 
discharge equations applicable to both stcsuly .stale 
ebb flows were developed. 

Pub Apr. 65: 38p., NTIS No. AD-733 847: PC i 
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8.0045, GALVESTON BAY HURRICANE SURC 
PORT I - F.KFRCrS OF PROPOSED BARRIERS ( 
RICANE SURGE HEIGHTS (ABBREV) 


u unA'S 


B.UVI'tD, 


ricanc piovcc«it>n sysiems foi the Galveston Bay, Texas, com- 
plex UesuUs of tests to define head losses associated with 
ke> portions of the contpkx a« ptcsenled to serve us input 
to a malhemalveal mtwlel of the Galveston Bay area Results 
of tests to define the head losses for normal tides and hur- 
ricane surge cortdiltons for the Galveston Harbor Enlrancc 
and the barrier beaches associated with Galveston Bay are 
presented Developinem of model structures to allow the ef- 
fectiveness of two harrier plans l/Mpha and Gamma) to he 
evaluated in a distorted-scalc model (UlOO vecticalJy and 
1 3000 hori/ottially) is discussed Model stiuclurcs of a -lOO- 
ft-wide by -55 ft msl navigation opening for each plan and a 
gated opening with the top of the gate at plus 5 ft msl were 
developed. 

P,ib Mar 7.3: ft5p . NMS No. .AD.759 119: PC S3 00 MF 
$0.95 
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8.0046. CAl.VnSTON BAY HURRICANE SURGE • RF- 
PORT (2) EM'F.CrS OP PROPOSED BARRIERS ON 
TIDES, CURRENT.S. SALINITIES. AND DYE DISPERSION 
(ABURF.V) 

R A. SAGER. U S Army. Waterways Experiment Station. 
Vukstiifii. Missituppi 391110 

Abstract: The appendix is one of a .series of reports presenting 
results of a model test program condticicd to evaluate two 
proposed hurricane protection systems for the Oalvesiou Hay. 
Texas, complex Development of model sinicturcs to allmv 
the effects of two barrier plans (Alpha and Gamma) on nor- 
mal lide condtUxins to be evaluated m a distrirtcd-scalc model 
<1,60 vertically and I 600 hori/ontally) is discussed A model 
siiuciure of a 40U-ft v.-ide by -S.S ft msl navigation opening 
was developed for each plan Model structures of a total of 
108 60-ft-widc tidal passages varying in xlcpth from -10 to • 
40 fl msl were developed fiir the Alpha plan and a total of 
160 60'ft-wide tidal passages at depths of -6 and -12 ft msl 
were developed for the Gamma plan 

Pub. Mar. 73: 51p. NIIS No AO-759 120. PC S3.00 MF 
$0.95. 

SUPPORTED BY U.S Dept of Defense Army 

H.0047. PROTECTION OF KARRAOANSETr BAY FROM 
HURRICANE SURGES 

H.B. SIMMONS. U S Army. Waterways Experiment Station, 
Vicksburg, Mississippi 39180 

Abstract: The design of barriers for protection of Narragiiiisetl 
Bay against inundaiion by hurricane surges required use of ii 
comprehensive model Ui determine the effects of proposcti 
structures on normal tide and hurricane surge hcigliLs, cur- 
rent velocities, the salinity regimen of the bay, and the rates 
of diffusion and flushing of pollutants discharged into the 
bay Model tests indicated that barriers should not be located 
in the central portions of the bay because of excessive buil- 
dup of surge heights downstream from such barriers, that a 
lower hay barrier atone coukl itot satisfy the reqxtircmcnts uf 
the Navy and at the same lime afford the desired reductions 
in surge heights at upstream lt>catK>ns, but that the combina- 
tion of a gated structure at Fox Point for the protection of 
Providence with a system of Itvwer bay barriers with ungated 
openings could satisfy the requirements of the Navy for max- 
imum current velocities and at the same time provide hur- 
ricane surge DTOleclion throughout the bav svstem. 


8.004B. F.FFHnS ON I ART. PON 1 C 
HURRICANE SURGli CT)NTROL 
MIS.SISSII'PI RIVi;R-(iUl.I- OUIl.LT 
LC TALl.ANT, US Aimy, Wulcrway 
Vkkshurg. Mi'^sissippi 3d|K() 

Abstract. A system of batrier.s along the 
the eastern end of U.ike Fonlcliarlfain 
a plan fvu protecting New Oi leans fror 
niiHlel study was cvimlncted t«i deterir 
barriers and also that of the Mississ 
Clutnnel (now uuvler conslructuin) 
salinity regimen of U.ike Ponlchamain 
was concluded that (a) freshwater 
equal consideration witli any plan fi 
.salinity regimen of the lake system, (h 
.structures for Chef Menteiir and Uig 
adverse effect on salinities aiul tidal h 
lion of the Ciulf Outlet Cliamiel to I 
increase salinity in the lake such that 
be required 

Pub Nov 6.3: l)3p, MIS No AD-7i 
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8.0040, J HI; USE OF tiRASSl-S FO 
TION AIONG DIE OUII CO/ 
EMPHASIS ON I'HE I F.XAS COAST 
7'.ir. HlUIORN. Gulf Uiiiv. Res. (’onso 
77550 

Abstract. The 'I'exas Gulf C’o.isi is the nr 
tcetivu measures because it is the i' 
1622 miles of coast of the Gulf of 1 
provitle signifie.utl prolveiiim from 
ricanc-genetHteil w.wes. but violent sf 
15-20 feel above sea level e, losing sij 
lltc sand docs not have a vegetative ci 
ral proleetive barrier to siorni surge 
W'OuUi be a conliinious vegetated dun 
tihove mean .sea level 

Pul). Nov. 71; 67p.. N I IS No. AD-?.' 
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8.0050, VIRGINIA IIEACM. VIRGIN) 
CONTROL AND HUKRIC ANF. PRO' 

UNKNOWN, U.S. Army, linginccr Di.sH 
Abstract: A hurricane iiroteetion and 
project is proposed, consisting of slice 
concrete, raising and widening (he bi 
lion of eerlaiti non- structural luciisi 
Virginia. 

Pub. Sep. 72; 32p., NTIS No. ElS-VA-7 
$0.95. 
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8.0051, PRELIMINARY RF.POKV C 
PROJECT il DAi A (WAVE FORCl 
RICANE CARLA, GULF Ot- MFXIC 

TT AJ tnrki.'t A At 11 ^:.. 


order (o nttempi to analyze them using the statistical 
methods developed by Borgman ( 1967). and to tiy to nhlain 
prototype intnrmatirni of the 'lift forces’ associated with the 
formation of eddies. Hero the term lift forces refers to the 
horizontal force normal to the direction of wave advance. 
The study presented herein is a preliminary attempt to 
analyze the wave force data measured during Hurricane 
Carlii in 1961. 

Pub Jiin. 71; 43p.. NTIS No. AD-726 (HI: PC S3.(K) MF 
$0.95. 
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8.0052, hURTHUU VERIFICATIONS OF AND EXPERl- 
MENTS TO IMPROVE IHH MODIFIED HAIHACK 
SCHEME FOR I'ORllCAS I ING I KE. MOTION OF TROPI- 
CAL CYCl.ONES 

SG. COl.GAN, U S. Navy, Poslgradihatc School. Monterey. 
California 9.394 I 

Abstract: rite nmdificrl hatrack (MODflATR) .scheme for 
forecasting tropical cyclone motion consists of a numerical 
steering component using genstropliic winds derived from 
Fleet Numerical Weather Ccnlral's SR height field to steer 
the storm ceiilor, and it statistical modification component to 
corieel for bias and improve foiecast accuracy. MODIIAT'U 
forecasts from the 1969 tind 1970 North Atlantic hurric.nnc 
seasons are analyzed, and avertigc errors presented <ind com* 
pared to cjirlier years’ rcsult.s. MODHATR forecasts lire 
shown to be superior on tlic itvenige to OFFICIAI. forecasts. 
NHC*67, and ’I'YRACK forecast sthenics for forecast inter- 
vals to *18 hoiiTs, with relative accuracy of MODHATR 
decreasing with lime. . 

Pub. Sep. 71: 57p.. NTIS No. AI)-734 9X5: PC $3 00 MF 
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8.005J, TROPICAL CYCI.ONE MOVEMENT FORECASTS 
BASED ON OBSERVATIONS FROM SATELLITI-S 

/? IF. FETT. U S, Navy, ITiviron. Pretl. Res. I’acility. Monterey. 
Caiifornia 93941 

Abstritci: A nielhoil to predict 34-hr riiovcmciU of tropic.al 
cj'c(onc.s using consecutive liaily satellite views is described. 
The method is bused on the observation ibal changes in the 
location of major structural features of the storm arc corre- 
lated with changes in the direction of movement of storm 
centers. .Major structural features appear to retain the same 
relative location with respect to the direction of movement of 
die storm center. The rotation of features noted in compnr- 
ing .satellite views over a 24-hr period is frequently found to 
•ipproxiniale in sense and value the furlhcr deflection the 
storm will take in its track tluring the following 24 hours. A 
lest evaluation of the method by seven individuals using 31 
separate data sets of satellite data produced results signifi- 
cantly belter than official 24-hr forecasts. 

Pub. Jan. 74: 5 Ip., N’l IS No- AD-774 6S3/I: PC $3.75 MF 
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8.00S4, rROPlCAL CYCLONE ENERGY TRANSFER 
DL'RCARABLDfAN, TRW Incorporalfd, Hedundo Heach, 
California 90278 (DAHC04.7I-C-0025) 


male-simulation models Ability to predict quantitatively the 
effects of luinian intervention on individual weather systems 
or the planetary almo.sphere essential to defense of united 
^tHtes interests. 

The contractor will improve the formulation of an existing irop- 
icnl cyclone model by more sophisticated ueatmont of the 
boundary layer, sea-atmosphere fluxes, thermodynamics, lur- 
btileiicc, and friction. Provision for changes in sea-surface 
cundition and storm movement over land will be made. The 
mode! will be coded In optimum form for computer imple- 
mentation 

Supporting agency :iddrcs.s information: Defense Advanced 
Research Projecl.s Agency, Arlington, Va 22209 
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8.0055. TROPICAL CYCLONES 

F.L. FENDELI.. T R W Incorpor.'itcd, Redondo Reach, Califor- 
itio 90278 

Abstract: After a brief summary of salient observational facts 
about cumulus convection in the tropical ambient and about 
tropical cyclones, models for the cyclone-scalc structure and 
matnienanec of the qunsistendy m-auirc stage of a hurricane 
arc presented and cvniuuied. Principal attention is devoted to 
the mmlcT developer) by Kiel)] and Malkiis in the late I950's, 
ami to the model developed hy Carrier in the early I970's. 

Pub- Mar. 73: I79p,. NTIS No. AD.757 084: PC $3.00 MF 
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8.0056. me EFFECTS OF HURRICANE CAMIl.l.!: ON 
INDUSTRY. PUBLIC UTILITIES, AND PUBLIC WORKS 
OPERATIONS 

R.lf. BLACK. U R S Systems Corporation, San Matfo, Collfur- 
nin 94402 

Abstract; The report describes the results of an investigaliun 
and a site inspeciion of the indii.stry along the Missi.ssippi 
Gulf Coiust f()llowing Hurricane Camille. The investigntion 
covered public utilities, selected samples of the manufactur- 
ing. chemteui processing, and food processing industries; and 
public works, Including debris removal. The major topics 
covered during the interviews were hurricane plans and 
preparations, emergency action.s during the hurricane, 
damage inflicted, vmd restoration activities. The leauhs are 
examined from the viewpoint of their relationship to civil 
defense nnd restoration efforts following a nuclear disaster. 
Conclusions are drawn that relate to both hurricane nnd 
nuclear disasters. Recommendations are made on measures 
to reduce the effects of such disasters and on subjects war- 
ninting further -study. 

Pub Mar. 70: 94p.. NTIS No. AD-708 568: HC $3.00 MF 
S0.65 

SUPPORTED li’Y U.S. Dept, of Defense • Army 

8.0057. HURRICANE MODIFICATION 

H.C. GENTRY, U.S. Dept, of Commerce, Environ. Research 
Laboratories, Boulder, Colorado 80302 (2G 120 1 44) 

Rescarch/servicc objective: To study the structure and energy 
processes in hurricanes to develop hypotheses for modifica- 
tion of tropical cyclones. To conduct field tests in huriicancs 
and conduct research on data collected to determine effec- 
tiveness of the experiments. 
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modification experiments. 2) To continue research on and 
evaJudtion of picvious hurricane modiricatioix experimems 
1) To continue research to develop better means of evaluat- 
ing hurricane modification experiments. 4) To seek belter 
means of modifying hurricanes. 

Pfogress report: Had successful field operations: I) Cloud Line 
Seeding 2) Feasihility experiments for Inhibiting convection 
with hydrophilic powders and for inhibiting evaporation from 
the ocean with a film .1) Collecting of cloud physics informa- 
tion in tropical clouds I>evelopcd improved model for simu- 
lating a hurricane Obtained improved understanding of the 
rate and circumstances of energy transfer between the ocean 
and atmosphere in hurricanes 

SDPPORTF.D BY U S. Dept, of Commerce - N O A A 

8.0058, TROPICAL METFOROLOGIC PROBI.KMS 

C CF.\'TRY, U.S. Dept, of Commerce, Environ. Research 
Laboratories, Uonlder. CoforoJo K0302 (21350223) 

Techttical objective- To conduct basic and applied research on 
hurricanes and other tropical weather phenomena by means 
of ohscrvational, analylical and theoretical studies 

Approach: I) To continue basic studies for improvement of 
hurrkane modeling lechnitiues. 2) Rcse-arch on structure ami 
energy processes m hurricanes and other tropical systems 3) 
To develop improved techniques for forecasting hurricane 
motion, formation and intensity 4) Use research aircraft, 
satellites and other systems to collect speciali/cd data. 

Progress' Much effori has been directed toward analylical stu- 
dies of hurricanes to improve hurricane modeling techniques 
This research supports the improvements of techniques for 
fcirecusting hurricane motion, formation and intensity while 
also complementing the hurricane moJificatioii program 

SLIPPORTED UY US Dept of Commerce • N.O A A. 

8.0059, A PRELIMINARY VIEW OK STORM SURGES ill-.- 
FORE AND AFTER STORM MODIFICATIONS 

CP. JF.LF.SNIANSKI. US Dept, of Commerce. Weather 
Modificaiioft Prg Off , lionlder. Colorado 80302 

Abstract: Storm surges are computed numerically with a two- 
dimensional dynamic surge mode, before atxd after storm 
modifications. The driving forces used to generate the surges 
are derived from wind profiles, used licre in two dincroni 
forms. First, a continuous analytic form is used. Second, 
tabulated wind values from Doppler wind observations mea- 
sured at 12,000 ft altitude arc used: these winds arc incre- 
mented at I n mile intervals from the storm's center 1'hc 
resulting computations imply that the peak surge on the open 
coast is not always monotonically related to the parameter, 
maximum wind speed of the storm. In fact, with (he analytic 
wind profile, the peak surge may increase or decrease ac- 
cording to the manner in which the other storm panimeters 
are affected by the chitngc in maximum wind speed. From 
the tabulated wind profiles, it is found that the shape of the 
wind profile has an effect on the peak surge and is separale 
from the effects of maximum wind, pressure drop, ami si/e 
scale. 

Pub. May 73: 38P.. NTIS No. COM-73- 1 1 304/5: PC S3 00 ME 
$1.45. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

8.0060, STORM SURGE RESEARCH 

F. OSTAPOP F. U.S. Dept, of Commerce. Environ. Rc-search 
Laboratories, Boulder. Colorado 80302 (2C692244) 


Utlll mi 

Reseurch/service plan; To assess the prose 
surge research in the U.S. and to begin 
friction 

SUPPOR I F.D BY U.S. Dept, of Comnierci 

8.0061, HURRICANE RESEARCH MODI 
.SL ROSLNTHAl., U.S. Uopt. of Co 

Research l.abinatoiios. Bon/tfer, Cohnoiio ' 
Resoaicbfsctvico ohjccUvo: To develop iir 
models of hurricanes and other trtipical t 
be used in studying hurricanes, and in p 
motion and liurrieanc inlcnsily. 
Research/service plmv. 1. To develop luirvi 
symmetric and asyininetric) vxliich inci 
cloud physics parameteri/ntions and iniine 
I'o use these models to increase our knov 
proeesses and our ability to prcilict hurric 
intensity 

Progress report; Developed improved parann 
physics for the symnictrical hurricane nu 
numerical schemes used in the asynmiciric 
SUPPORTED BY U.S. Dept, of Commera 

8.0062, HURRICANE MODHl.lNCi 

S.l. fiOSFNTflAL. VJ.S. Dept, of Co 
Research l.ahoratories, lloufdcr, Colorado I 
Research/servicc objective; lo develop ini 
models of hiirriciines tind nilier tropical c 
be used in studying hurriciines, and in tes 
hiirrieivnc inodineaiitm hypotheses. 
Resenrch/servjeo plan: I. To develop hurrl 
.symmcirie iind iisymnietric) which iiici 
cloud physics piiramclerittations and mime 
Co use these models lo simnhtlc mttre re: 
nindification cxperintenis. 

Progress report: Developed improved parana 
physics for ilie .symmetrical luirrieano mo 
in developing a full 3-dimcnsional hiirrieai 
SUPPORT ED BY U.S Dept, of Comincici 

8.0063, HUKRICANI- TYITIOON DYNA 
M. SCIILRlili, U.S. Dept, of Commerce. 

Laboratories, lltiiddvr, Cvloivdo 80302 (2C 
Research/service objective: Determine outer 
tliermodyminiic characteristics of lyphoc: 
and develop a new global view of tropical 
Research/service plan; Coniptisitc rawln: 
around typhoons, liurficttncs and tropical 
actual and relative rectilinear and cylindri 
to the centers of tropical cyclones. C'limai 
new Navy and Aslicville generated d,ala tr 
lo a new cyclone prediction scUentc to the 
ical belt for developing a rcasitnably good 
cyclone genesis. 

SUPPORTED UY U.S. Dept, of Commerct 

8.0064, HURRICANl-.OCEAN INTERAC 
A/. SCflI:Rl\R, U S. Dept, of Commerce. 

Laboratories, noiildcr, Colorado H0302 (2C 
Research/servicc objective; Develop a simpl 
coupled ocean-atmosphcrc model that will 

denendfinf h(’h!ivi«',r nf ihn liurr-i^nnB an/t f 
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Rescarch/scrvicc pl.itv An improved hurricane boundary layer 
will be developed to study the response of the hurricane to 
spcciHed oceanic parameters such ii.s surface temperature 
and wave suvvetore The boundary layer model vi\[\ incluilu 
about 10 layers and utili/e excliatige coefncienls for heat, 
moisture and inotnentuni that vtiry with slahilily, wind shear, 
and wave geometr) After development of a satisfactory 
houmlary layer imrdel, a simple .slrtitified iwo-laycr ocean 
model will be developed and allowed to interact with the 
hurricane. 

SUPPOR'ItD IlY U.S Dept of Commerce • N.O.A.A. 

8.0065, SllA AlR INIT.UACVION l.AHORAl'ORY OPKRA- 
I IONS 

H U .V77;HM/<7', 1.' S DepI of Commerce, F.nviron Research 
Laboratories. Hoiihl. r, CoUmuio 80302 (023822143) 

rctlinical objective Development <if matlieinatical nnidels of 
the energy exehai'ge processes between the ttcean and at- 
mosphere for iniprovotl imdersttinding and prediction of 
oceanic and atmospheric conditions. 

Approach: A major effort involves direct investigation of the 
diurnal and higher frequency energy cxchtmges as biiseJ on 
the total heal budget of the ocean mixed layer. Instrumented 
buoys will he monitorerl during a three week drift period in 
the vicinii) of Puerto Rico. I.tihoratory (witid/witvc tank) siu- 
die.s will examine the interface proccsse.s. specifically very 
near the surface. Development of instrumentation and field 
studies of irrailiance levels within the ocean, and at and im- 
iiicJiatcly aliove in the atmosphere will continue. Remote 
sensing tcchni(|iies offer considerable pnieiiliat for rapid rair- 
veillancc of large ocean areas innucnccd by tropicnl and ex- 
tratrupical storms Measurement of wnvv heights, energy 
fluxes, surface water tctnperaiiire.s, cic., will be continued in 
cooperatinii with die lU-T'. 

Progress: I'ield tests of the instriimoiited buoys for the mixed 
layer project neat Piierio Rico have been made, ami final 
checkout of etiiiipmeni and lUinierical models for data 
analyses are nearing eomplotion. Rxeellent results have been 
obtained from initial wind/wave tank tests ullli/ing hydrogen 
huhblcs near the surface as wnicr movement trdcors. Radia- 
tion measuremciit.s .it several water tlejXhs have proven 
satisfactory in tests near Uiniini, fis luive rcrnole sensing of 
the sen surface using the RFP aitcrufl as plalfotms. 

SUPPORTi:!) UY D.S Dept of Commerce - N.O A. A. 

8.0066, [NVF.S'lKiAUON OF SATCLUTF. OBSERVED 

typiioon-hl'ruicanf: cloud clusters and 

FLOW FEATURIiS 

IV. A). GR/IY, Coloraihi Slate University, School of Engineering, 
t on Collins. Cohnnlo 8(1.' 2 I (26.421 I 162) 

I'echnical olijeclivc: I«i develop better uiKlcrslunding of the 
tropical synoptic and mcso-scalc cloud clusters that are as- 
.socialcd with tropical cycl*uies. 

Approach. Tlie approach will be similar to that already em- 
ployed by C.S U. in their .study of tropical mc.so-scale cloud 
clusier.s not associated with tropical storms. Sturms will be 
.slr.niried by intensity, stage of development, movcmenl, eic. 
Groups of .slorm.s will (hen be studied using sulcllite picture 
data in conjunction with rawinsondc data. The compositing 
technique again will be employed, and the study will concen- 
trate on the Carribcan and Western Nortli Pacific regions 
where the rawinsondc data are most plentiful. 

SUPPORTED BY U S Dept, of Commerce • N.O.A.A. 


The objeciive of this research is fundamental knowlerlgc by 
means of observational and modeling studies on the dynamics 
of cumuhes convection, with particular emphasis on the rela- 
tion of cumulus convecliim to the ( a) general circulation, (b) 
the tropical cloud cluster, (c) severe weather, (d) the hiir- 
rienne's eye wall, and (c) the CISK idea of boundary layer 
frictional forcing Most of this research will be directed 
towards answering the dynamic questions required for (he 
succcrcsful planning sind carrying out of the GA'IF. program 
in 1974, anti to a number of the phy.sical problems con- 
cernetl with cumulus convection in the general circiiintion 
which will bo cncounteretl tn later CARP research 

SUPPORTED BY U.S Nall Science Foundation 

8.0068, HURRICANE SPAWNED TORNADOES 

D.J. NOi'LAN, Colorado Stiitc University, .School of Engineer- 
ing, Fori Coliin.s, Colonulo 8052 1 

Abstract: An updated climatology of hurricane tornadoes is 
presencud from information gathered for US cases from 
1948-72 and typhoon induced tornadoes over Japan froiii 
1950-71. The paper presents a qualitative tornado genesis 
iiuhIcI which allcmpts to demonstrate the crucial importance 
<tf large low level vertical wind shear in the genesis 
mechani.sni. A forecasting guide is also given. The most im- 
portant rliffercnce between storms which produce tornodocs 
and ihiise which do not is a very large increase of the vertical 
shear of the horizontal W'iiid between the surface iiikI 4-.5 
ilioustiMd feet. I'his averages iilxiui 40 knots for the tornado 
cases, bvu is much less in the cases which do not produce 
tornadoes 

Pub. May 7.4: 64p.. NTIS No. COM-73- 11296/3: PC $5.1K) Ml' 
SI.45. 

SUPPOR'I ED BY U.S. Dept, of Commerce • N O A. A. 

8.0069, Till- STRUCrURE AND DYNAMICS Ol* THU 
HURRICANE’S INNER CORE RI-CION 

I) J. SftFA. Colorado Slate University, School of F.nginccring. 
Fort Coflim. C'tiloriiih K052I 

Ab.stracl: OliservtitionnI infornuilion from iijiproxiniatcly 11)0 
Diglit tidssiumi (533 nidial legs) flown into twcnly onc hur- 
ricanes on forty-one storm days over a iliirleen year period 
by jiircrnft of the NOAA's Research Flight Facility is used to 
present a unified view of the structure, dynamics, and varia- 
hilily of the hurricane’s inner core region. Most flight mis- 
sions were made between the 91)0 and 500 Mb levels Utiliz- 
ing this infornuilion. «i steady state scheniatic model of the 
mean flow conditions in the hurricane's inner core region is 
presented The vnriubilily of the inner core meteorologicul 
partiniclers of wind speed, radius of maximum wind, inner 
radar radius und equivalent potential temperature is 
discussed. Wind-pTCssuie accclciation balance infoiinalioii is 
shown. An estimate of the effect water motion has on the 
Doppler meiisurcd winds is made 

Pub. Apr. 72; I44p.. NTIS No. COM-72-l()683: PC $3.00 MF 
$0.95. 

SUPPORTED BY U S Dept, of Commerec - N.O.A.A. 

8.0070, STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE - SOME MATHEMATICAL CONCEPIS 
RELATED lO STOCHASTIC SPECIRUM ANALYSIS 
(ABBREV) 

C-K. YANG. Univ. of Delaware, School of Marine Science, 
Newark. Delaware 18711 
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SUPPORTED BV U S Depi. of Defcii.se ■ Navy 

8.0071, A SURVHY OF AVAILABILITY OF HLlR- 
UlCANF.n YPHOON PACKAOtS AND ASSOCIAIFD 
DATA 

R KiEAL%. U.& Air Force. F.nviron Tech Appl. Center. 
IV’et/j/'/ij'Wn, Disirkt of Columbia 

Absitacl The survey outlines the types and format of data 
available on tropical cyclones The emphasis is on rlatii 
packages assembled for individual storms. A list of sources 
for currently available packagc.s is provided In addition, a 
catalog of data archived at National Climatic Center, 
Asheville, North Carolina, and a bibliography of fong-lcrni 
tropica) storm climatology are provided 

Pub Jan 72 20P.. KTIS No AD-7J6 45». PC $3 00 MF 
SU.'JS. 

SUPPORTF.D BY U S Dept of Defense - Air Force 

8.0072, S IORM SUKGt ON THR OPEN COAST • FUN- 
DAMENTALS AND SI.MPI.IPIF.D PREDICTION 

B.H HOOINE. US Army. Coastal Engin Res Center, 
Wo^hinuton, District of Columbia 20016 

Abstract A guasi livo-dimcnsional numerical model for open- 
coaM ^lorm•surgo computations is discussed from the siaiul- 
point of underlying assumptions, range of validity, calibra- 
tion. and applic.»tmn. While it is possible to make eompuia- 
dons manually, electronic digital calculations arc generally 
preferred. F.Iemcntary aspects of hurricanes and the physical 
facior.s of siorm-gcneration processes arc discusser! The 
basic hydrodynamic equations arc given, together with the 
assumptions generally made in their development llic equa- 
tions consistent with the model are reduced forms uf the 
basic equations in which several terms have been neglected 
These omissions arc indicated, and their effects on the result- 
ing numerical scheme are dtscusscrl The use of design hur- 
ricanes for engineering studies is treated. F.ffeets of as- 
Irononiicul tide, initial wutcr level, and atmospheric-pressure 
setup are considered. A problem is .solved for the Ches- 
apeake Bay Entrance by computer and niaiiiially The coin- 
puicr program u.scd is listed. 

Pub May 71: 65p, NTIS .No, AD-728 128: PC S3.(J0 Ml- 
iO.95. 

SUPPORTED BY U.S Dept, of Defense • Army 

8.0073, LONG-PERIOD WAVES AND SURGES 
UNKNOWN , U S Army. Coastal Engin. Res. Cemer, IPaj/iiuji- 

ton. District of Columbia 200lfi 

Purpose of siudy/invesiigation: To g:iin an improved un- 
derstanding of the creation, propagation and iransformaiiDn 
of long waves; particularly tides, storm and hurricane surges, 
and Tsiinumis. 

Approach or plan: Research and development on long-perHid 
waves and surges including theoretical, laboratory, and field 
studies of .surging in harbors; the prediction of changes in 
tidal currents and heights caused by changes in channels aticl 
basins, the prediction of storm surge heights at voasial loca- 
tions; and the generation, travel, and effects of tsunami 


dies on st«irin surge cniciihilioiis indue 
of gravity waves by Texiis A and M I 
mathematical .storm surge nuniel for c< 
in Lake Okeechobee was fornuilated ali 
eomptuer program, aiul HiUsborovigb 
iTOidcI is being verified by llic LIniversit; 
Three repoils pcrtfiiiiing to tsiinanii s 
from the University of Califoinia Stud 
long waves l>y IVxns A and M Univer 
final report and six eailicr reports and ^ 
joiirniilK 

SUPPOR IT-D HY U.S Dept, orDcfcii.se 

8.(1074, HURRICANE CAMU.l.F. - AU< 

H I). DIKKt'HS. U.S Dept of Conimerc 
Div.. IVns/iingmn. /)j.rj;ii ; u/ <'o/i(m/iiu 2 

Abir.ietr One week after Htirricmic Cnmill 
sisitipin-Loiiisinnii fltilf Coast witli 125 
tides 011 Atigvisl 17. HJfdJ, a foitr-iiuin h 
ibc danuigc to buildings aittl otbei strvu 
data on wind specil niul storm singe, 
siiggesiion.s tire ntadu (lertiiining to Ihu i 
iiig design iiiui consirueiiiin iiraetiees. 

Pub. Mar 71; 7.ir.. N'l IS No. a)M-74.|{ 
SI.43. 

.SUPPOR I'f-D IlY U.S. Dept. ofConimo: 

8.1) 075, A niCllNlOUl- FOR IIU*. 
rOHF.CASriNG OF lUOlMC’AL C’YC 
FROM SA7i:i.i.riE picruui-s 

F./-'. DFDR/IK, U.S. Dept, of t’omniorce, 
lite Serv., Winhiuffion, Dir/nVj of Coliiui 

Abslrael: A teclini([iie for using .satellite 
Uopieal cyclones is described in lictnii. 
arc given fvir ileteeting ebanges in eyeli 
mating llie magnitude of the intensity, a 
hour intensity eluuiges A eoiie lot trim 
lion is also ile.serilicd. 

Pul). Jan 72: 22p., N I LS No, COM-72- 1 
•SO.y.'i. 

SUPPORfED HY U..S Dept of Comtiic 

8.0076, HURRICANE I-ETECiS ON P< 

11.1) . MARSHALL, U.S. Dept, of C'onimi 
Stiindanls, Washiiifiian, Di.sirkl of Cotiin 

Reasons for starling or progre.ss last year: 
U.S- GiilfCoa.sl ports from 106.^ to 197 
$2 millimi per year for port faedilie.s < 
two of those years was on the order ('f 
provc-inenl of biiiUling codes, de.sign cri 
PTeeantions to rciliiee luirricanc dumag 
of basic data on wind pressure and stn 
therefore essential tluil measnremenis o 
and wind loads on poit facilities along 
Coasts be made and this infonnalion as 


rcspunse measurements tluring the r-‘Y’74 hurricane season- 

SUPPORTED BY U S Dept of Commerce • Maritime Ad- 
min. 

8.0077, niiSIGN, SITING. AND CONSIRUCTION OK 
LOW-COST HOUSING AND COMMUNITY liUlLDING.S 
lO Hf-TTBR WITHSTAND LARTHQUAKI-S AND WIND- 
STORMS 

W.y. REPS. U S. Dept of Commerce, Center for liiiililiiig 
T echnology, WashiitRion, Diitricl of Coluinhin 20234 

Abstract: The report provided teeluueal iuformauon rcgurdlng 
charncletistics of materials and building systems, and 
discusses the structural performance of buildings suhjccicti to 
the action of earthquakes and wind forces with spccinc 
reference to sttnclures typical of tlevelopmg coxmtrics. 
Potential ways are de.scribed in which structures tan be niactc 
more resistant to sucli action Siting considerations arc 
discussed from a geological, seismic an«i climatological view- 
point, and Tccommcndalinns relating to siting problems aie 
marie. Techniques <'f housing crtnstruction. both iraditiomil 
and industriali/cd, arc described and impruvenrcitls resulting 
in better cartiiquakc or windstorm resistance are suggciilcJ 
Building codes, their improvement anti their enforcement arc 
also discussed. 

Pub. Jan 74: l.l.Tp., NTTS No. Com-74-50 1 84/2; PCOPO MI- 
$I.45-NIIS. 

SUPPORTHD BY U S. Dept, of Commerce • N ILS. 

8.0078, WIND AND SURGH DAMAGE DUE TO HUK- 
RICANH CAMILLE 

li e. THOM, U.S Dept, cif Commerce. Natl. Ilurcau of Sum- 
tlurtls. Waihingum. Diurict of Coliiuihttt 20234 

Abstriict: Wind speeds along the Gulf Coast during the possnge 
of HuTticime Camille on Aiigast 17. W()9. are discussed. The 
severity of the storm is described in terms of the mean recur- 
rence inliTviil for tide heights at Biloxi, Mississippi. Tlicse 
evaluations of wind and storm surge intensity are then related 
to the distribution of .siniciural damage in the tirca l>oiii)dcd 
by Biloxi and Bay St. Louis It is concluded (hat provisions 
for storm -surge .should be included in future regional building 
codes and that good design practice and construction details 
can substunlially reduce wind damage 

Pul). 1971: 9p.. NTTS No. COM-72-.‘i057.T 

SUPPORTED BY U.S. Dept of Commerce - N.B..S 

8.0079, REPORT ON EAKTHOUAKF. INSURANCE TO 
CONGRESS OF UNITED STATF.S - PURSUANT TO SF.C- 
TON FIVE OF SOUTHEAST HURRICANE DISASTF.R RE- 
LIEF ACT 1965 

UNKNOWN. U.S. Dept, of Hou & Urb. Dev., Fed- Insurance 
Administration, lya.sliingtoo. District of Coimnbia 20410 

Abstrtict: Although California and AUiskn arc more vulnerable 
to earlhquuke.s than other States, all but a few have ex- 
perienced some earthquake activity. A .severe earthquake hi 
a densely populated area could cause heavy loss of life and 
billions of dollars of property damage. Earthquake fnsiironce 
i.s readily available on one to four family (Wclling-s 
throughout the United States. Earthquake insurance premi- 
ums on dwelling properties arc neither excessive nor un- 
reasonable. Earthquake insurance on commercial and indus- 
trial properties is available, but its availability is limiled 


Pub. 1971; 120 p.. NILS No. PB - 206 791: PC .f-.T.OO .MF 
$095. 

SUPPORTED UY U.S. Dcpi. of Housing & Urban Develop- 
ment 

8.00KO, ATT.ANTTC rUOPICAL CYCLONE STRIKE 
PROUABILITIRS - VOLUME I • 24 HOUR MOVEMEN T 

H.L. CRUrCHF.H. U.S. Navy, Weather Service CoimmiiuL 
iVu.shmj'Uut. District of Cirltiiolm 20301 

Abstract; Probahililie.s relating to the future movement of 
North Atlantic tropical cyclones are prcsenlctl. The prohn- 
biiilies arc based on ohscrvuttniiiil ilatu of siiceessive 12-lioiir 
positions of the centers of these storms The liatii arc 
stratified into Eve seasons (June-Juiy. August, September, 
Ocirtbcf. Novernher-May) and into geograpliic.il areas 
defined by five- degree Intittidc-longitucle squares. I he proba- 
bilities arc computed assuming the initial stnrm position or 
’oiigin' is fiKvays at the center of the s(|uare and the target 
areas arc always circular areas with railii of c>nc. two and 
three degrees latitude wTiicb are also located at the center of 
(he squares These probabilities intlicate the chance of (he 
storm center being within the target areas at the end of 
specified time intervals. Two .sets of probabilities arc 
presented for each square: one set for the ease when (he 
origin is at the center of the mn.xtcr sipiare, and a suconil set 
for the case where the target ureas are leiucrcil on tills 
Miuarc. Values for lime intervals of 24 hours, are prcseiUetl 
in Volume I. 

Pub. Aug 71: 66p.. NTIS No AD.744 916; PC liT.lK) Ml* 
$0.95 

.SUPPORTED BY U S. Dept, of Defonse • Navy 

8.0081, ATLANTIC IROPlCAI. CYCl.ONli .SIRIKF. 
PROUABU-ITIHS - VOl.UMF. U • 4K HOUR MOVEMENT 

//./.. CRdTCHJCH, US. Nuvy, Woutlicr Service C'ointniiiul, 
Wushinfiioii, f>isitici of Coltiinhiti 2().TtH 

Abstract: Probabilities relaling to the future movement of 
North Atlantic tropical cyclones arc presented. The proba- 
bilities arc ba.sed on obseivationul diiia of .successive 1 2-hoiir 
positions of the ccnlcr.s of these storms. The data are 
stratified into five seasons ( Juiic-July. August. September. 
October. Novcmber-Mtiy) and into geogrnphicjil arcus 
defined by five-degree latitude-longitude sc|iiiiTes. The proliti- 
bilitics arc computed assuming the initial storm position or 
’origin* is always at the center of the sriuarc and the target 
areas are always circular areas with radii of one, two and 
three degrees latitude which are also located at the center of 
the squares. These probabilities indicate the elinngc of the 
storm center being within the target nrens at the end of 
specified lime interval.s. Two sets of probabilities ;irc 
presented for ench square; one set for the case when the 
origin Ls at the center of the niaster square, and a .second set 
for the case where the target ateus arc center on this square. 
Values for time interval.s of 48 hours nre presented in 
Volume U 

Pub Aug. 71; lOOp., NTLS No AD-744 917; PC $3.00 MF 

$0.95. 
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8.0082, ATLANTIC TROIBCAl. CYCLONE STRIKE 
PROBABILITIES • VOLUMF. Ill - 72 HOUR MOVEMENT 
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bililies aie baseJ on observaiion dai» of sticcessiso l2-hour 
posiiions of ihe centers of ihesc storms. The d«la are 
stratified into five seasons (June-July, August. September, 
October. November-May) and into geographical areas 
defined by fise-degtee laliludo-longitude squares The proba- 
bilities are computed a.ssumirig the initial storm position or 
’origin' is always at the center of the square and the target 
aieas are always circular areas with radii of one, two and 
three degrees latitude which are also located at the center of 
the squares. These probahilities indicate the chance of the 
storm center being within the target areas at the end of 
specified lime intervals I'wo sets of probabilities are 
presented for each square: one set for the case when the 
origin is at (he center of the miistcr square, and a second set 
for the case where the target areas ate centered on this 
square Values for time intervals of 72 hours arc presented in 
Volume III 

Pub Aug 71 I2lp. NITS No. AD.744 918: PC $300 MF 
$0.15. 

SUPPORTED QY US Dept of Defense • Navy 

8.0083, IIURKICANF. PRliPARKDNtSS AND CONTROL 
PLAN 

U S Nall Aero & Space Adni . John F Ken- 
nedy Space Center. Cocoa Heach. Floriiln 

Abstract: This plan c.stdblishc$ policy and sets forth guidance, 
tesponsibilities and ptvwedures utiliyed hy Federal Electric 
Corp., communicatiops department in support of the KSC 
Emergency Preparedness Plan, Annex A. Hurricane Control 
Plan (GP-355) dated 27 May 1071 This plan covers all FHC 
communications cJcp<irimcni personnel, facilities, and equip- 
ment sitiiuled <ii the Kennedy Space Center that arc the 
responsibility of FfcC contract NAS 10-4967. 

Pub, May 72: 53p.. NTIS No. N72-326D5; PC $4 75 MF SO.95 

SUPPORTED »Y U.S Natl Aero. & Space Adm 

8.0084, ATLANTIC TROPICAL SYSTEMS OF 1972 

Nf.. CRANK. US. Dept, of Commctcc. Nall Hurricane 
Center, Afiaiui, Florida 33124 

Abstract; The 1972 hurricane season produced 113 ’seedlings’ 
of which 24 acquired the closed circulation of a dcjtrcssion 
This WJ5 the largest number of tropical systems observed 
since the National Hurricane Center began keeping records 
in 1968. The reason for this high number was the unusual 
development of many sublroptcal cyclones in temperate 
latitudes. Details ate given on the census of 1972 tropical 
storms and a conip.irison with tilher years is made During 
the 5 year period 1967- 71, approximately 75% of the named 
storms and depressions were initialed by seedlings of the 
tropical type and only 35% by b.nroclinic seedlings The op- 
posite was true in 1972 with 75% of the depressions and 
storms spawned by the baroclinic seedlings In a normal year, 
African systems initiated approximately half of the Atlantic 
storms and depressions. In 1972, however, t»nly one storm 
(Dawn) and only six of the 24 depressions enme from tliis 
source. 

Pub. Feb 73: 6p , N flS No COM-73-50496-04-04. 

SUPPORTED BY U..S Dept, of Commerce - N.O A.A. 

8.0085, HURRICANE DERBIE MODIFICATION EXPERI- 
MENTS, AUGUST 1969 

R-C GENTRY, U.S. Dept of Commerce, Natl. Hurricane Res. 
Lab.. .Miami, Florida 33124 


intervals on ooin to ami /viigiisi. iiciore inc tirsi 
on 18 August, the niaximiini speed of winds at .l60i 
Wits 182 kilometers per hour, hut, 5 hours after 
.seeding, these vviiuls decreased to I 26 kilometers p 
On 30 August, the eorrespoiuling ehangc was fron 
1.56 kilometers per hour. Analy.se.s of the riata siigj 
the storm was modiried. 

Pub. 1970 Sp . N ils No AD-722 991 Reprint 

SUPPORTED BY U S Dept of Commerce • N O. A / 

8.0086. c:OMPU'H-.R ME l HODS APPLIED TO ATI 
AREA IROPIf’AL SIORM AND HURRICAN 
.MATOI-OGY 

J.R HOFF, U S. Dept of f.’onuneree. Natl Weather 
Miii/iii, Florida 

Alwtract. Vropical cyclone advisories and bulletins for 
liintic Ocean, llie Caribbean Sea, ami the Gulf of Me 
issued or coordinated through (he National Hurricam 
of Ihe Nalional Weather Service. Relevant to this i 
bilily is the nuiinlemiuce of suitable documentation 
(ropictil cyclone tracks. Such liata arc stored on r 
tape and can be in.slan(ly procc.ssed by a digital cr 
With the data now stored on tape, the National 11 
Center, using fully conipnteri/ed methods, has the c 
of qiiiekly eon.siilting the tliinatology of area.s of any 
such portion.? of the linrricaiie sca.son as may be pen 
a paiticulat forecast problem or for long-range plaati 
poses The HUURAN technique, an analog process u 
tincly as a ha.sic forecast aid. is disciissod. 

Pub 1971. 8p., Nils No. a)M-71-yO().37-().5.2. 

SUPPORTEl? BY U.S. Dept, of ftmimerce • NO.A,/ 

8.0087. OBJI-CTIVI; ANALYSIS OF SLA .SURFAC 
PLUATURLS (.S.S'l ) 

B.R JARVINFN, U.S. De|n. of Coinnieree, Natl, li 
Ccnlcr, Miooii, Florida ,3.3124 

Objective: To give the hurricane forecaster objectively ; 
sea .surface lemperatnru and anomaly ehart,s in real 
3-day, 10- day, and 3U day perioii.s during the 1974 li 
season. 

Current status: Results from llie huiricane season of I 
73 indicate that the objective analysis of llic SS'f and 
tatioii of anomalie.s can give the hurricane forccasici 
gions in which a tiopicul cyclone can form and llie 
warm S.ST which can lie sources of energy for iiilcnsii 

Plan for rY-74; The objective analysis of tlie .S.ST w 
tione on an operational basi.s for 3-day, 10-day, anc 
periods 

SUPPORTED BY U.S. Dept of Commerce - N O A / 

8.(1088, ClRCULA'llON I’nAI’UUI’.S Ob' TR< 
CYCLONES 

B.R. JAHVTNFN, U.S. Dept of Commerce. Natl H 
Center, Miami, Florida 33124 

Objective; To cunipute several tlynamie quantities so 
hurricane forecaster will be belter able to detent 
development potential of a tropical cyclone. 

Current status: Objective analysis of Ihe ATOLL (an 
the Tropieal Oceanic Lower Layer) and 200 millib: 
enable the computation of the following in real ' 
ATOLL and 200Mb voclieity and divergence. 2) AT( 
200MI) vortieity udveetion. 3) At selected points 


MAJOR DISASTER TYPES 
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ATOLL and 20()Mh a) Line integrals of the radial wind, b) 
Line integrals of tlic tangenta) wind, c) Tlux of angular mo- 
mentum. 4) lendencies of the various quantitic.s listed in 1, 
2, and 3 These quantities can be computed twice daily de- 
pending on availability of computer lime. 

Plans for FY-74: These quantities will be computed twice dally 
when requested by the hurricane forecaster. 

SUPPORTED UY U..S Dept, of Commerce • N.O.A A 

8.0089, PREDICTION OF HURRICANE DEVELOPMENT 
AND MOVEMENT WITH A liAROCLlNlC MODEL 

fl / MILLER, U S. Dept. <jf Commerce. Natl. Hurricane 
Center. Minmi, Florit/ei 33124 

Objective; To improve the prediction of hurricane tracks, 
development, and rainfall associate<i with tropical weather 
systems by the application of a limited-urea linc-inesh primi- 
tive-equation niodol 

Current status: Model has reached the stage where a few i|uas)- 
opcrational forecasts may he made during the 197.3 hurricane 
season. 

Plans for FY-74; Evaluate the results of the forcciiMs made dur- 
ing the 1973 hurricane .season. Collabonilo with NMC in the 
development of Mrst Cieneration Model to be tested in IV?4. 

SUPPORTED RY U.S Dept, of Commerce • N O A. A. 

8.0090, GRAPHICAI. DISPLAY OI HURRICANE 
FORECASTS 

C.J. NAUMANN, l).S. Dept, of CotnntCfce, Natl. Hurricane 
Center, Mitinii, l■lori(^n .33124 

Objective: Develop a serie.s of progfiinis f«>r tlic NMC VARIAN 
computer .system in assist the hurrlearie forectiMcr in ihu 
mechanics of coiislruclitig a forecast hurricane track and 
keeping tlie track wiihln the hounds of tlic 50 percent proba- 
bility ellipses. 

Current status: A program has been written fttr both the CDC 
6600 and the NMC VARIAN computers to graphically dis- 
play hourly forecast position and motion given the following 
initial conditions: (I) Starling latitude and longitiidv- (2) 
Two or more additional anchor poinl.s without regard to 
time. (3) A forecast storm speed at one or more of the .stan- 
dard forecast times. (4) Elliptical data. 

Plans for FY-74: To develufi additional programs for the VARI- 
AN computer. Such programs will he designed to assist tlic 
hurricane forecaster in the mechanics of issuing and monitor- 
ing all aspects of the hurricane forecast problem. 

SUPPORTED IJY U.S Dept, of Commerce - N.O-A.A. 

8.0091, STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS 

CJ. NEUMANN. U.S. Dept, of Commerce, Natl. Hurricane 
Center, .Miami, FhritUt 3.3124 

Objective: To improve current stati.stical displacement forecasts 
using predictors derived from prognostic charts produced by 
NMC. 

Current status; Using the so calleil-'perfect-prog' approach, 
fifty-two sets of statistical prediction equations have been 
developed for the Atlantic area tropical cyclone belt. Input 
data consists of the usual persistence and climatologicul data 
plus predictors derived from the current lOUO. 700 tmd 
500Mb analyses and the PF, 24, 36 and 48 forecasts of the 
sonuh 


pro^ will be acconiplisheil by introilucing random errors (us- 
ing Monte Carlo lechnique.s) to Hie ob.servcd 'perrect-prog‘ 
data. In tins way it is believed the screening regression pro- 
gram will assign more realistic weights to the progno.sttc data. 

SUPPORTED BY U S. Dept ofConiO'erce - N.O.A. A. 

8.IW92, ERROR ANALYSIS OI- HURRICANE 
FORECAS1S 

J.M. PF.USSn'H, U S Dept of Coniincrcc. Natl Hurricane 
Center. Mutmi, Elorldtt .331 24 

Objective; To proviile the hurricane forecaster witli some oh- 
icciive tneaiis 4>f evahialing the expected errtirs of the vatioxis 
prediction systems in *)perational use .it NHC. 

Current status: The errors t*f the four siiitistical tropicsil 
cyclone prediction systems in opeialioival use ;vt NHC (HUR- 
RAN. CITPER. NHr67 smd KHC:73) have been found to be 
ti function of the storm's initial U ami V cnniponenls of mo- 
tion and its current position. This function has Irecn approxi- 
nuilcil by a second-order polyinial fitted to the ilcpemleni 
data errors of least scjuarcs lcciini(|ues. 

PY-74 Plans; Complete the sy.stein of c(|iiaiions ilcserilied 
above and extend the crrc>r analysis to the SANHAR 
barolropic model Explore the feasibility of using Monte 
Carlo luciliods to extend titc error analysis to iiulcpeiidcnl 
iliitn. 

SUPPORTED 13Y U..S. I>cpt. ofC'onimerce - N.O.A. A 

8.0093, HAROIROPIC PRI-DICTION OF HURRICANE. 
TRACKS 

A.C. PIKE. U.S. Dept of Coiimiercc, Nall. Hurriciinc Center, 
Mutmi, Elorii/u 33124 

Objective: Accurate prediction of Itopical .storm and hurricane 
triick.s to three d.iys with a fllteruti liaroiropic inoilel. Initial 
data arc wiiuls averaged with respect to muss ihroiigli the 
trivpo&phctc. 

Current status: A careful initial analysts lcclinii|ue insures that 
Ciicli storm begins to move with an observjiiionally spccineil 
direction and speed With this method the model porfornis, 
on the average, at least as well as the official forccasl.s. 

Flans for FY-74: 'I ime-dcpciulcnl boundary corHlhions will be 
tested. The initial analysi.s will he further refincci. More satel- 
lite wind data will be incorporated. 

SUPPORTED IIY U.S. Dept of Commerce - N.O.A. A. 

8.0094, LANDFALL ERRORS IN HURRICANE. 
FORECASTS 

H.H. SIMP.SON, US. Dept, of Coniniurcc, Nall. Hurricane 
Center, MwniL EUirula 33 I 24 

Objeciive: 'I'o enable the luirricunc forecaster to ticlermine in 
real time wlhcli of the slatislical and nninericiil mculels is per- 
forming the best by appitctilinn of liaye.sian statistics. 

Current status: The landfall program has been progranmied to 
run on (he 6600 computer smd the VARIAN computer at 
NMC. 

Plans for FY-74: Program will be run whenever a tropical 
.storm or hurricane cxi.st.s 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A. A. 

8.0095, PROJECT STOUMFURY ANNUAL REPORT 1971 
UNKNOWN. U.S. Dept, of Commerce, Natl. Hurricnite Res 

Lab., Miami, Eioiiiht 33124 


Pub. Jun. 72: iK.'ip . NTIS No. (:OM-73-l0277; PC $3.00 MF 
$095. 
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8.0096, HUHRlCANt MODIHJCATION BY CLOUD SEED- 
ING 

M A ESTOQUE, Univ of Miami. School of Marine Science. 
,\tionii. Flofitla 33149 

Absiraci: A iheorclical model which is suitable fur studying the 
effects of artiricia) cloud .seeding on hurricanes is dc.scrihcd 
The model vs based on the time-dependent, nonlinear, ami 
axially symmetric primitive etjualions. it incorporates the ef- 
fects of cloud microphysical processes and predicts explicitly 
the distribution of water in clouds and in precipitation Artifi- 
cial seeding is simulated in the model by freezing » specified 
percentage of the total liquid water content and then releas- 
ing the heat of fusion. Results of .scedings .it three ilirfereni 
radial locations arc discussed. Seeding produces an intensifi- 
cation of the storm in the cvuUct stages; but. stibsequciUly. 
the seeded hurricane becomes weaker than the unsceeJed 
one The largest mndincalion occurs when .seeding is nearest 
the eyewoli 

Pub Feb. 72; 39p., NTIS No COM-72.|»856: »*C $3.00 MH 
$0.95. 

SUPPORTED UY US Dept of Commerce • N.O A. A 

8.0097, GIANT WAVLS HIT HAWAII 

i fjOTTO.VfS, U S. Dept, of Commerce. Natl. Weather Service, 
IJonoltilii, /fiiivaii 968 1 2 

Abstract; The reptiri deserrhes the successful prediction of ihc 
arrival time of storm-generated heavy waves in lltiwaij during 
early December 196V 

Pub. Sep. ?<V. 46p.. NTIS No CDM-7I-0002J: PC $3,00 Ml 
$0 95, 

SUPPOR TED OY U.S. Dept, of Commerce • N.O A A. 

8.<)098, USE or SATRLLITE DATA IN STUDIHS OF 
TROPICAL DISTUUIIANCeS 

T. MUHAKAMI, Univ of Hawaii. School of Arts. HantAnlti, 
Ham, a 96822 {26321 14I.3) 

Objective: To improve iinderstimding i>f large-scale Iropicul 
disturbances through theoretical ami synoptic studies using 
meteorological satellite rlata. 

Approach: A diagnostic nioiiel for the study of large-scale 
waves in a conditionally iinsiable tropical aimosplicre has 
been developed This model is an improved vet^ion of an 
earlier one and now includes a divergent wintl component vvr 
well as frictional cffccis in the plnncinry boundary layer 
which play a dominant role in enhancing Rossby waves in the 
equatorial stratosphere. The model will be u.scil to study 
many types of tropicttl disturbances and their relation to the 
large-scale circulation. This will include a study of the rela- 
tion between fluctuations In monsoon rainfall nnd the 
strength of the jet stream. In addition, the relution between 
ocean tempciatiites and tro})ical convection und circulation 
will be examined. A parcllel study will simulate the pinnetn- 
ry-scale stratospheric tempernturc changes described by Fritz 
and Soules. 

SUPPORTED BY U.S Dept, of Commerce - N.O A. A. 

S.0099, THEORETICAL ANALYSIS OF l.AROE-SCAI.E 
TROPICAL DISTURBANCES 


mosphere. The following topics wil 
scale disiurhantes in a condition, 
mosphere The following problems 
the instability curve changes as a i 
sion of the divergent incridionnl w 
friction, (bl sensitivity (if slnicii 
waves in .i free atmosphere due lo 
gent meridional wind component; 
wind and pre.ssure perturbation it 
layer. 2. Nmnerical experimen 
disturbances forced by diabatic he 
topics will be addre.ssed: (a) the ni 
lorial dislurbancc.s as indiented by ii 
their ensuing periods and phase 
required lot equatorial disturbance 
inicn.sily; (c) Ihe energetic proce? 
waves their energy; (cl) the change 
accordance with the development t 
.3. Numerical cxpciimertts of strati 
An attempt will be made to simulal 
occurrence of the warming at .50 
30N-S0.S. The sensitivity of the croi 
flux to the zonal wave number assi 
lion will be investigated. 

SUPPORTED IJY U S. Natl. .Scienci 

K.OIOO. PROPOSED CHARACTT 
NADOES AND HURRICANES 03 
TV 

T.r. IVJirA. Univ. of C.Tiiciigo. Sell 
ChUii{if), llli/ioii 60637 

Abstract: TTic rcsetirch paper provide 
proposed charactcri7,atinu of torn: 
nrc.i und inten.siiy. A lest clmrnctt 
tornadoes in I9.5().69 was accompli 
893 U.S. A. lurnmlous in 1965. The 
intensity nnd individual nrcu of U.S 
is very .similnr except for large an 
found that the l''•.scale varinlion alot 
undoes showed an inten.siiy iwcillal 
vid. Charncicrizaiion of hurricane 
average typhoons are more intense i 

Pub. leb. 71: .53p., NTIS No. COM- 
$0.95, 

SUPPORTED UY U .S. Dept nfCor 

8.0101. PROUAUILISTIC MODE 
LOADS 

Y.K. WEN, Univ. of Illinois, School o 
linon 61801 

This project deals with probabilistic r 
of extreme environmental loads ci 
ricanes and earthquakes. The physi 
phenomena which cause these Ion 
the formulation and the oecurrci 
modeled by random processes The 
form suitable for practical applieatit 

SUPPORTED OY University of Illiiii 

8.0102, PROUAUILISTIC ANAL 
PLASTIC STRUCTURES 

T.L. PAEZ, Purdue University. -S 


MAJOR DISAiJTER l YPES 
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large loads occur, the behavior of most structures is non- 
linear and often results in (tlastic deforniaiiotis. Dccuusc ex- 
cessive defornialiotis could cause a structure to fail, it is im- 
portant to stutly the structural response beyond the linearly 
ela.sttc range by applying prubahili.stic methods in the .solu- 
tion of structural engineering problems A mcthotl is 
presented for computing the fifst passsige prol>iihilitie.s for 
linear and nonrmear structures In addition, the probability 
distributions of accumuhitcd plastic deformation and per- 
manent set in ela.sio-plasijc .structures are foinul Several nu- 
merical examples arc also given 

Puh. Aug 73: «lp,. NTIS No. Pn.223 .328M; PC' 13.7,S MF 
$1.45. 

SUPPORTliD UY U S Nall. Science l-'nundalion 

8.0103, REACH CHANGFS UY l-XiRAORDINARY 
WAVES CAUSED IJY HURRICANE CAMILLE 

C J SONV, Louisiana Stale Univ Systems, ('oastai Slutlies In- 
stitute, Baltin Hiiiifje. Laiii^itina 70H03 

Abstract: Drastic erosion artd swift recovery were the major 
characteristics of beach changes associated with Hurricane 
Camille at Fort Walton, bloriila. Storm waves caused general 
erosion of the hcaeh surLicc, and a scsirp about I meter deep 
was produced ahotii 40 nteters behind the shoreline Alter 
the hurrietitie. humps of sand in a train with regular spacing 
iihtng the shrtre emerged in the surf /one bcrl I hese were 
formed hy longshore currents, which prohahly acted on Luge 
quantities of sand brought into the surf /one bed ns u result 
of the preceding suhacrial erosion. The humps subsci|uciitly 
moved shoreward and eventually climbed on the beach, a 
suhslaiiliiil ptirl of the exptvscil beach voUmmc was thus 
restored about a week after tlie hurricane. 

Pub I'eb. 71): lyp,. N ils AD-7t)‘j 428: HC S.3,00 Ml- $0 <>.5 

SUl'PORTFD HY U.S. Dept .tf Defense ■ Navy 

8.0104, MICROWAVE Ml- I EOROl.OG V 

J.L KINO. U..S. N.itl • Aero. Space A<hn , Goddard Spoce 
Flight Center, (irecithcB, Maiylaiiil 20770 (7470460) 

The objective i.s to develop the initTowavc radiometer 
technology for global surveillance of storms from orbit to 
determine precipitation rate profiles, liquid water conicni. 
cloud height, and clouii strueture Passive microwave in.slrii- 
mcniation for orbital application will be developed which 
provide measurements <if surface and atmospheric parame- 
ters for meteorological requirements Uicntirieali<m. Uication. 
rainfall intensity, wind velocity and sit>rm-.syslcnis dynamics 
information oul.side the continental United .Slates and espe- 
cially over the oceans is only minimally avuiLible. if at all 
Storm surveillance from space can provide these data for 
most remote and ocean regions Storm tracking vvill be of 
great benefit in: (1) tropical storm charactert/alion for hur- 
ricane warning and storm nKulification and (2) hiiprovcd 
maritime meteorology and ship routing to avoid storms. 
Microwave frctjuencie.s (I t) cm to 10 enr) arc niosl widely 
used for meteorological probe.s Tlicy interact strongly with 
prccipitalion while undergoing rcljitivcly slight iittcnualion l>y 
the gaseous and charged coniponcnt.s. Visible and infrared 
sensors were the first used for earth observation. (Text 
Abridged) 

SUPPORTED RY U .S. Natl. .Aero cS: Space Adm. 

f<r)in« PVTOfoniMr. ruF COMPUTERIZED 


Abstract: Ihc objective of the research was to develop methods 
for improved prediction of the mnveineni <if tropical 
cyclones in the 3-7 day time scale; the improved sy.stem was 
to be Iwised on the existing TYPHOON and/or TYPHOON 
72 iiutnnuvtcci prograins ftir producing predictions out to 3 
cloys. The work Wii.s divlcie<l into 3 tasks; A survey of the 2 
existing prediction models and the updating and extending of 
the analog historica) file used by these programs in producing 
ihuir predictions, to determine the value of lurgc scale pul- 
terns in itic prediction of typhoon formation and in sub- 
su(|ucnt trad prediction; Kt refine the typhoon aiuilog predic- 
tive tcchiiH|ues. 

Pub .Sep 73: lO-Sp., NTIS No. AD-77() 207/1): PC S4.25 MF 
$1.45. 

SUPPOUTED RY U S Dept of Commerce • N.O . A. A. 

8.0106, IJF.NEFITS OF ENVIRONMENTAL PREDICTION 
IN THE FAS'l EUN GULF OF MEXICO 

JOHNSON. U S. Dept, of Commerce. Natl. Oceanic A 
Atmos. Adniin., Ruckvillc. Marylaiui 20852 

Abstract; Direct and indirect bcnefii.s which may be derivcrl 
from marine environmental predietinn arc examined in both 
quantitative anti qiialiiativc terms for the eastern Gulf of 
Mexico area. Conclusion.s tirawn include the following: Of 
the primary environmental fticlors affecting the dimensions 
and types of hctieflis being derived from marine resources, 
live apiK'Jir particularly relcvjint to commercial fishing and 
dccp-w.itcr recreation in the ciustcrn Gulf: Sea .sitite; Air cir- 
culation; Tcntpcraitirc, I’rccipiiaiion pattcnis;' and Special 
conditions of tropical storms, fog, etc. Sea state is the most 
significant factor for marine users, followed by wind iiifornia- 
lion, riic cost benefits of Midi pretliciioiis are given. 

Pub. I<)72; I6p. NI'I.S No. COM-72.1 1356: PC $3.00 MI' 
$0.95 

SUPPORTED RY U.S. Dept, of Commerce - N.O.A.A. 

8.0107, hurricane MODlblCATION RESliARCH (PRO- 
jr.CrSTORMFURY) 

UNKNOWN, U.S. Dept of Coninierce, Natl. Oceanic A At- 
mos. Admin., Kitckville, AfaryUiml 2UH52 

Abslnict: Project Sl'ORMFURY is ii collnbnraiive effort to 
cotilrol hurricanes. The ajipmach to be used in the field ex- 
periments involves seeding the clouds surrounding the eye of 
a mature hurricane with silver iodide crystals to release the 
latent heat of fusion. Approximately 2(10 cannisters of 
pyrotechnic generators arc released at an altitude of about 
.33,0()tl feet on a line cstervding radially outwarii from tlie 
storm center anti are dislribalcd over 20 miles. Each genera- 
tor prtnluecs I 90 grams of silver iodide. Eligible areas for ex- 
pcrimciuation which have been authorized hy the President’s 
Science Advisor ami the Deparinient of State, are the Gulf of 
Mexico, the Cnribhenn Sea. and the southwestern North At- 
lantic region. A tropical cyclone is considered eligible for 
seeding only if the probability is 10 percent or less that the 
hurricane center will come within 50 miles of n populated 
area tUiring the ensuing 18 hours There is on evidence at 
this lime that any adverse effects have occurred or may be 
expected to occur as a resuU of these experiments. There is 
only n remote possibility ihut seeding will cause a hurricane 
to intensify or alter its direction of movement. There is the 
possibility that under certain circumstances the storm surge 
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8.0108, VISUAL. IH. AND DATA COLLECTION CAPA- 
HILITIES OF THE GOES SATELLITE 

A F FLA.WDFHS. US Depi ofCommercc. Off of flydmfog) . 
Silver Sjiring. Sfnrylanri 20910 

Absttacl: The paper concerns a new saiellite designated GOES 
(Geostationary Operational Environmental Salcllile) which is 
scheduled to he launched in 1974 by NASA (National 
Aeronautics and Space Administration) for NOAA. In 
synchronous orbit 22.0(10 miles above the equator. GOES 
will view the United Slates from the same point coolinu<»usly 
and provide a reai time data collection system of particiiliir 
application to hydrology and the water resources commuttity 
in general. The two GOES satellite system by virtue of its 
geosynchronous position possesses (I) a conlimiuus viewing 
capability of the .same area of the earth and (2) a real-time 
data collection and relay service This near continuous day 
and night viewing will provide for the detection and tracking 
of hurricanes, nta)of vtotm systems, and severe local storms 
■[ he data collection system will make it possible for those in 
the environmental monitoring and prediction field to obtain 
much needed observations from remote areas essentially 
upon demand to better warn of jnd forecast storm events 

Pub 1974 23p , NTIS No. COM-74.10524/8: Reprint 
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8.0109, TROPICAI. STORM -SURGE FORECASTING 

C.H. JF.L£SSfAf>iSKl. U.S Depi of Commerce. Tcchnicjues 
Development Lah , Silver Spring, Maryland 20910 
(R 1610100 ) 

Technical objective: Accelerate modification of the numcitcal 
hurricane storm surge forecasting model (SPLASH) to muke 
it suitable for real-time operational use Determine con- 
venient forms of hurricane input informolion. as well as easy- 
tu-intecpret forms of stonn surge forecast output. A feasibili- 
ty study for rcal-iiinc storm surge calculations will be made 
for the U.S. coast of the Gulf of Mexico 

Approach: Work will emphusire the Gulf Coast where land- 
falling storms generate enormous surges such as observed 
with Hurricane Camille. A sophisticated computer pfognim 
will be prepared of such generality that input data of ordina- 
ry meteorological paranieicrs will output a storm surge 
forecast for particular locales. The output witl be displayed in 
convenient form for forecast or planning puntoscs. 

Progress: The hurricane storm surge forecasting program 
(called SPLA.SH) in use at NHC was Improved with the nddi- 
lion of astronurnical tide forecasts and an areal extension to 
cover any landfalling tropica) storms along the coast between 
Brownsville, Texas and Shinnecock. N.Y. W'ork then began 
on modifying the SPLASH program to also cover alongshore- 
moving tropical storm.s. 

SUPPORTED flY U S. Dept, of Commerce - N-O-A.A. 

8.0110, SPECIAL PROGRAM TO LIST AMPLITUDES OK 
SURGES FROM HURRICANES • I. LANDFALL STORMS 

C.P. JEI.ESS'IANSKI, U.S- Dept, of Commerce, Techniques 
Development Lab., Silver Spring, Maryland 209X0 


tonsllinc. Computations arc ilonc by an cic 
surface meteorological parametor.s tire use 
operational program. Qiialitative explanati 
phenomenu are interspersed throughout (v 
importance of various meteorological pnrur 
shelf topography, arul coa.stal geography ar« 

Pub. Apr. 72; 58p., NTIS No. COM-72- 108 
50 95. 
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8.0111, SPECIAL PROGRAM 10 LIST / 
SURGES l-ROM HURRICANES - PAR 
TRACK AND VARIANT S TORM CONDT 

C.P JELliSNJANSKI, U.S. Dept of Comn 
Development l.ab.. .S'i/vcr .Spring. 4hirv/iiiui 

Abstract. An operittioiuil computer program I 
to uceonimodate storms with gcnernlizcd i 
great complexity. Examples are storms that 
recurve, rcinnin statiotuiry. nccelcrnie. ai 
Also, .storm strength aiul si7c are allowed 
tiniiou.s monolonic numner with lime. Sii 
these gcnetuli/ed storms arc complicuicd i 
and they can occur on an extensive cons: 
milc.s). I'ivc Iriiek positions (spaced tU h-hr 
storm pulh) anti sitnple meteorological p 
meteorological input for llic program. Det 
c»l phenomena such ;« explttsivc ilecy 
violent cliangcs in storm truck, and siidde 
the storm arc not considered. In a (|iudi|{ 
tnanner; several striingc dyriainic plienom 
the .storms with generalized motions arc 
spccliil cxmnplcs are cuinpiitvd ity ilic pro 
tetpreicd Tor forecusting. 

Pub. Mar 74; 62p . NTIS No. COM-74- 1092 
$1.45. 
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8.0112, JOINT I’UOHABILTTY MLTH 
FREQUENCY ANALYSIS APPl.lED TO 
AND LONG UEACII ISLAND, NEW JERI 

I. A. MYEFS, U.S. Dept, of Cotnnicrce. Nuti 
vice, Silver Spring. Maryland 20910 

Abslrnci: The paper dc.scrihes the freqiicnc; 
hined storm surges and pcriotlic lidc.s (ire 
part of the Long Bench Island study. These 
to the occun bcticli. Studies of wave lu 
variations in water levels inshore from the 
Island arc not covered here, nor tire other 
study such as mapping of the community a 
miiiudon of strnetiircs. The Long Bench 
pilot study iit a new area. It Is iiUentled to 
other studies of other coastal communities 
vide needed criteria at this one location 

Pub. Apr. 70; 1 Ibp.. NTIS No. PIMy2 7- 
$0.65. 
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8.0U3, MARINE KNVIRONMON TAl. PR 

N.A. PORE, U.S. Dept of Commerce. Tei 
nienl Lab., Silver Spring, Maryland 20910 


MAJOR DISASTER TYPKS 


Progress. 1 he operational ocean wave forecast program hits 
been modifieii to generate a teletypewriter bulletin for WSFO 
San Krancisco containing 12-nnd 36-hoiir forecasts of swell 
height, .swell period, swell direction, and wind wave height 
for the North Pacific The East Coast cxtralropical storm 
surge forecast program was extended from 36 up to 48 hours 
and forecasts were added for Willcts Point, N.Y. The opera- 
tional SPLASH program for forecasting hurricane storm 
surge has been improved through the incorporation of 
revised shoaling factors SPLASH has also been modified to 
cover alongshore-moving tropietti storms. Coinpuieri 2 cd sur- 
face wind forecasts were derivcil and implemented for Lakes 
Huron, Michigan, and Superior, fhus. automated wind 
forecasts are now provided twice daily over teletypewriter for 
all five of the Great Lakes The operational Lake Erie storm 
surge program has heen modified to increase its accuracy 
and extend the forecast period out to 48 hours Dcvelopmeitl 
of wave forecasts for the Great L.ukcs lias been initialed. 

SUPPORTED HY U S Dept of Commerce • N O A A 

8.0114, SUMMARY OK SELECTED RtKERENCE 
MATERIAL ON THE OCEANOGRAPHIC PHENOMENA 
OK TIDES. SIORM SURGES, WAVES. AND IIREAKERS 

N.A. POHl:. U S. Dept of Commerce. Tecimiqiies Develop- 
ment Lab., Silver Siinn^’, Mtiryltoul 20910 

Alistriict: C.'onlcnts. Astronomical tide; Exlratropicul storm 
surge; Hurricane .storm surge; Ocean surface waves. 
Breakers. 

Pub. May 7(1. 1 lOp . NTIS f'n-iy3-449: HC S3 DO MK $0,65. 
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8.011.5. MARINE CONDI I IONS AND AUTOMATED 

FORECASIS KOR THE ATLANTIC COASTAL STORM 
OK KEBRUARY 18-20, [972 

N.A. I'Ofifi, U.S Dept iif Commerce. Tcchnuiucs Develop- 
niciil Lab., Silvci Spiinn, Maryloiul 20*)\0 

Abstract; I he sionn surge and ocean waves a&.sociaicii with ilic 
Atlantic coastal storm of I'eb. 18-20. 1972. emrsed extensive 
(Liinage along lieaelies of Long Ishuui and New EnglaiHl 
Meteorological conditions of the storm, along with resulting 
tides, surges, and w.ivcs. arc dc.scribed Comparison is made 
wiili forecasts of the storms proiiuced by the primitive-equa- 
tion model of the National Meteorological Center, as well tis 
with automated foreciists of storm surge and wave height It 
is coneliidcti that the meteorological forecasts and the result- 
ing storm surge and wave forecasts were quite good 

Pub. Feb 73; 9p . NTIS COM-73-5U49fv04-«R. 
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S.0II6, FORECASlING EXTRATROPICAI. STORM 
SURGES KOR THE NORTHEAST COAST OK THE 
UNITED STATES 

N.A. POHI'., U S. Dept. «»f Commerce. 'Tcchiiiqiies Develop- 
ment l.nb , Silver Spriiif;. Maryiniul 20910 

Abstract: The National Weather Service (NWS) lias developed 
a lechnitiue for forecasting cxtralropical storm surges along 
the nortlieast coast of the United States. The storm surge is 
caused mainly by the strong winds associated with extratropi- 
cal storms over nearshore areas. Empirical forecast equations 
Itjive been derived for 10 locations from Portland, Maine to 
Norfolk. Va. with data from 68 storms that occurred from 
1956 through 1969 Input data to the lechniqiie are sea-level 


forecasts from any source. ExperiL’iicc has emp 
importance of accurate input sea-level pre.ssure ft 
dications are that the system is useful Plans are t 
to include other locations. 

Pub 1974: 74p , NTIS No. COM-74- 107 19/4: PC 
51.45. 
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8.01 17, NAVY ENVIRONMENT - FI.UID MI 
RE.SF.ARCH 

C.!' CARRIER. Harvard University, Sehool of Arts, 
Kiu.\siuhH.%eil.\ 02138 (N00014-67-A. 0298-0033) 

The Nuvy lias broaii prograiii-s of research Ixilh us i 
f''Ulenl flow phenomena sind as to severe storms an 
their prediction and control This research shoi 
improved undersliinding: ( I ) of the initiation, intc 
and niaintcnance of iinrricanes thus leading i 
means of influence and control, and (2) of turl 
phenomena anti the role of polymer additives lllu^ 
means for oplimi?ing vehicle drag rcthiction 

The problem of the initiation, intensiheation and n 
of hurricanes will be investigated iheorcliciilly At 
be nnicle to ticscribc this complex phenomenon i 
iractuhlc mathematical equiitiiins which, altlioL 
simplified, still retain the c.sscntial rcaliires of 
dynamics. In this manner useful engineering rest 
obtained which nut only contribute tti the under: 
hurricane mechanics hut also provide a basis for tl 
nieni of more complex niathenialical int>ilel.s. lb 
studtc.s of griti lurlnilciice in Bowing inethaiinl aiu 
feet ttf sficnr rtite on the viscosity of dilute si 
polymer additives will be carrieii out, 

Supporting agency address infonnation: Oftice 
Ucsciirch 438, Arlington, Vu. 22217 
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8.U1I8, PROFILE Ol' A SIORM - WIND, WA 
EROSION ON IHF. SOUTHEASTERN SHORE 
MICHIGAN 

IP.'/'. EOX, Willinms College, Griidualc Sehool, \Vi 
Massuchuieta 01267 

Abstract: A large low pressure system tliat passeti tin 
Michigan during lute July 1969, proviilcd oppo 
detailed analysis of Kionii effects on Itcnch aiul 
proce.sses. During the passage of this slorni, obsci 
17 cnvironmeninl parameters were being recordec 
intervnis. 'These data were siibjcctcti to Kourier a 
plotted in a time series by computer. Such ana 
that there is a (lefinite relationship between haron 
sure, breaker height, breaker angle ami longshr 
velocity. These are among tlie .significant factor 
erosion. As the storm p;i.sscd, the beach and ad 
underwent extensive erosion. Thu post- storm prol 
a nenrsiiore sand bar which was tieriveil from the 
during the storm. During succeeding days, this i) 
shoreward migration and was evcmvially incotpc 
the beach. 

Pub. 1970; 9p , NTIS No. AD-723 932; Reprint. 
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purpose of study/investigalion: To dcterinine the efreci& of a 
hurricane protection structure with all tidal passages open tin 
tidal heights, current velocities, salinities, icmperattircs. and 
dye dispersion within Janmica Day for normal tides. Plans 
which had no adver.se effects on the above phenomena and 
which did not create maximum velocities ha/arduris to 
navigation were subjected to hurricane surges to determine 
the ainuarit of suppression obtained throughout Jamaica Bay 
An additional objective of the investigation to improve tlic 
quality of water in Ihe Bay has been added by the New York 
District This mndificalion may involve harrier gale opcralioti 
and/or structural changes in the Day. 

Approach or plan: The Jamaica Bay segment of the existing 
New York Harbor Model was iipdalcd to topographic condi- 
tions of 1967 The existing New York Miirluvr OKMlel linear 
scale ratios are l:|0Q vertically and 1:1000 horizontally. A 
hurricane surge genernlor was added to the model to conduct 
Ihe surge test A scric.s of tests was conducled for existing 
conditiun.s and then Jtiplicaled for plan conditions: com- 
parison of lest results allows the effects of the plans to be 
evaluated. 

Progress to date; New York District personnel tccarnmeiidcd a 
barrier plan consisting of a JOO-ft-widc ungated navigation 
opening to natural bottom depths (approximately -32 ft msl) 
plus six 7S'fl<wjdc gated tidal passages with bottom sills to an 
elevation of -26 ft msl on each side of the navigation open- 
ing. Model tests Indicated no adverse effects on tidal heights, 
current velocities, salittUics. and dye dispersion within Jama- 
ica Bay. however, the plan would not provide arlcriuatc sup- 
pression of the hurricane surge elevations within the Bay. 
Plan 6 included a I lO-ft wide ungated navigation opening to 
natural bottom conditions plus eight 75-ri-xvidc gated tidal 
passages with boiiom sills to elevations of -26 ft msl on each 
side of the navigation opening. Ihis plan had no adverse ef- 
fects on the reliitvd phenomena and provided the required 
suppression of hurricane surges within the Day; however, the 
llO-ft-wtdc navigation opening dkl not meet tlic present 
navigation needs which require a minimum opening of 1.^0 ft 
A scries of hurricane surge ic-sis was conducted utilizing 
widths of navigation openings varying from 150 to 200 ft. 
These opcning.s provided bottom siJf elevations larying from • 
23 ft msl to -26 ft msl. 

SUPPORTED BY U S Dept of Defense - Army 

8.0120, MICRO AND MESOSCALE GEOPHYSICAL 
FLUID DYNAMICS 

Y. KVRUiARA. Princeton University. Graduate School, Prin- 
cetoii, .Vew Jersey 085*10 

The objectives of this research involve sluily of four geophysi- 
cal phenomena of relatively smalt scale using niinicncal 
modelling techniques The investigations include: construc- 
tion of a three- dimensional model to study the asymmetric 
structure of hurricanes as it affects genesis and movement of 
the system; the use of a three- dimcnstonal mode) of convec- 
tive motions to stuily the effect of veriiciil wind shear of 
cloud band orientation; the application of ocean circulation 
models to motions in a lake; and modelling the cfTccIs of 
confined healing on the atmospheric boundary layer and the 
free atmosphere tiuougli die agency of internal gravity 
waves. 

SUPPORTED BY U.S. Natl. Science Foundation 


Abstract: The life cycles <if coasia) conveci 
died utilizing ■» Doppler weather radar. 1 
involve storms triggered by the sou hree^ 
and vertical scanning us well as fixed vci 
utilized to observe the storms. Analyses 
suggest that convective storms move will 
updraft rather than the environmental wi 
leraction between the vertically moving a 
mental flow determines the time history 
tiire. 

Pull. Apr. 74: 75p., NTIS No. AD.778 36 
Si.45. 
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8.0122, ATLANTIC TROPICAL CY' 
PROBABILITIES (FOR SELECI ED ST/ 
MONTH OF SEFI EMBFR) 

f/ L CJWTC/lfiR. U S Dept, of Comniei 
Center. Ashevilh', North CV/r«//7ifi 28801 

T ropical cyclone strike probabilities fiir selei 
the .several specified sctisnns and time inte 
The selected stations arc Cape Kennedy 
Test Facility. Bay St. Ixniis, Mississippi. \ 
ginia; and Houston. Texas, [‘he .seasons 
gust. September, Ociolter, iind November 
intervals arc 12-. 24-, 36-, 48-. 72* tind 96 
September .strike probabilities arc shown f 
time pcriorls for tlic five-degree laiiliidc-li 
the North Atlantic, Cnribhean ami Civil 
strike probabilities arc given for circles li 
two and three degrees of Intitiides and ccr 
selected station or the centers of the five-' 
gitiide squares. These probabilities arc c 
statistical climatologie.s of irnpical c; 
presented by Crutcher (19711. The mod 
bivariate iiortual distribution. 

Pub. Aug, 71; l()4p . NITS No, N7I-35765: 
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8.0123, PRELIMINARY CLIMATIC DAT 
UlCANE AGNES JUNE 14-23. 1972 

H SI DEANOEl.Ri, U.S. Dept, of Comme 
Center, d.dievi»p, North Gim/inn 2HK01 

Abstnici; The report gives a preliminary < 
ricane Agnes June 14-23. 1972, and it 
scqiieiiecs. Hurricane Agnes cau.scd one r 
disasters in United Stales history. Rec 
caused floods from North Carolina to Nev 
were Pennsylvania, New York, Virgin! 
rioridn was beset with storm tides and toi 
given concerning tlie storm history, the ci 
records from ship land and aircraft reco 
niui from remotely .sensed observations (i 
Data are given on extremes of pressure, w 
fall. New records were established. Ap} 
chronology of the hurricane, maps o 
weather maps, and preliminary flood stage 

Pub. Aug. 72; 67p.. NTLS No. COM-72- U 
$0.95. 
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f-eder;it flood conirol pt>ljcy which is leading In changes in 
Federal policy. Response it) the dronglit of ihc mid-l96U's iti 
Massachusetts is analyzed Arguments arc presented against 
single solijliuns. and emphasis is plaeerl on the need for 
research on ullerniitivcs. 

f'uh Dec 71; 127p . NTIS No. FMl-211 922; PC S5 45 Ml* 
$0.9.S. 

SUI'PORTFD BY U.S Depl of Comniciee - N O A.A. 

8.0125, NUMF.RICAL STUDIES OF RAINUAND ClRCl'- 
LATIONS IN TROPICAL CYCLONUS 

U A. Ai\TflI\S, Penn. Stale University, ScUcml of Farih 
Sciences, University Piirk, Pi’iinwlvnniti I6K02 

The general objective of this rc.searcii is to model nuinerically 
the rainhand circulation of tropical cyclones Ihc specific 
areas to be invesligutcd are as follows. (Ij the geiieralitm 
mechanisms ■ <i study of what physiciil processes in tlic intxlel 
arc necessary iuul sufficient for the rainbitnd scale instability. 
Linear IcchniQucs will be used as well as integration as an in- 
itial value problem of ilie time-dependent, linearized etpia- 
lion. (2) The possibility of a CISK-typc process operating on 
the scale of the hands • careful study of the low-lcvcl vortici- 
ty and divergence pattern.s should help to ascertain the im- 
portance of the parameterized convective heating on the 
maintenance of the rainhanil.s. (.11 the contiihution of thc 
biinds lo the energy and anguhir momentum hiidgcls of the 
tropical cyclone • budget ciilciilations should dctcrniinc tiic 
relative importance of these processes. (4) 'Vhe possible eV- 
fecis on siorm dynamics of cnhaticcnicnt or suppression of 
ihc hands • once an understanding of the interactions 
bciwcun the rriinhands and the tropical cyclone circnialion 
arc understood, it may he possible to siruulate numerically 
niodification of the niinhiiiuib. 

SUPPORTED BY U.S Nall. Science l ountlalion 

8.0126, ANALY IICAL PHYSICAL MODF.I. 

/•'.A/. WHITE, Univ, of Rhoilc Island. School of l•Mglnccring. 
KitiiiMon, Rhode l.sloiid 02XS I 

Objectives; The objective of tlii.s project is to develop and veri- 
fy a mathematical computer nioilel which has the capability 
of predicting the spatial and temporal variations of the physi- 
cal churuclerislics of Narragansctl Bay When completed, this 
model should he able to compute, at any time in Ihc past or 
future and at any point in the Bay, the tidal heights, current 
salinity, lempeniturc, and certain clicmtcnl species concentra- 
tions, nolnbly dissolved oxygen. The tnotlel will also be able 
to lake account of proposetl changc.s in the dynamics of the 
Bay, such as hurricane barrier.s. iliermal tii.scliarges. sewage 
outfalls, and channel dredging, with a view toward Its use In 
decision-making and mantigemcnt of Narragansett Day. The 
experimental verification of the model is being provided by 
the Bay Watch program. 

How information will be applied: the information derived from 
this model has tliree prirnary uses. 1) to aid in Bay roanngc- 
nicnl by providing design studies of proposed physical 
changes; 2} to provide detailed predictions of the physical 
Slate of the Day, in the past or in the future, for use in coor- 
dinating experimentation in the Bay; and 3) to provide physi- 
cal parameters for use with the associated biological and 
socio economic models being prepjired under other projects 
associated with the Systems Model Studies. 


flow rales at various key points m the Bay 2. The depth- 
averaged salinity model i.s now being applied to dye .study 
problems. 3 I lie icinpernture model is now being applied to 
the proptiscd Rome Point power plant 4 The laterally- 
averaged, water- ijuality model has been compteterl and suc- 
ce.ssfuUy coinparetl to di.S-solved oxygen .ind hiocheiniciil ox- 
ygen demand data fiom the fl;iy. 5 A finite- element model 
lor rapid calculations of physical and biological parameters in 
the Hay is now being developed, in cooperation with the 
Systems Fcology Project 

l ot add(tion<il information pertaining to this project contact Dr. 
Niels llorhiiltn. CoonliiKilor, Sea (irant Programs. University 
of Rhode i.slanil, Kingston, Rhode Islaiul 02881. 
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8.0127, SOU'tn CAROLINA HURRICANFS OR A 
DFSCUIPTIVF. l.LSriNG OK IROPICAL CYCLONtS 
I HAT HAVE AITKC I HD SOU TH CAROLINA 

JX’. PURt'IS. U S. Dept of Conimercc, Natl. Weather Service, 
Cttlumhit}. .S'ourh ('iji'dIi'mii 

Abstract: Ihe publication contaiu.s .i descriptive li.sling of lro]>i- 
eal cyclones that have affected South Carolina and for svhich 
records arc available. The rccoril begins with two storms in 
(he 17th century and continues to dale. IntriKliictorj notes 
on hurricane phenomena anil .Se|ilcni|)cr gales arc ftillow-cd 
l>y a siatcincnl on modern tracking and warnitig. Finally 
there is a chart showing Ihe nuiiiher of tropical cyclones by 
itionih. percent of seasonal lol.il and the number of cyclones 
per year, for various lime jicriods 

Puh. I97.V 56p.. NTIS No. <.OM-7.V I | .S.I.VQ: PC S.5.UU MF 
$1.4.5. 
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8.0128, INVLSTIGATION OF SMORI-LINF. CHANCJES Al 
.SAROIiNT in-ACM. IFXAS 

W N SHEI.IC). Icxas A & M Liniversity System, (iradimtc 
School. CW/egc Suititin, Texas 77843 

Abstract; An cuvimiuncntal study was conducted ni .Snrgcnt 
llcach. I'exus. an erosive beiicb bordering the Gulf of Mex- 
ico. Ihc objectives of this study were to determine the 
cliaractcrislicH of the beach, the magnitucles of changes 
which have occurred at Sargent Beach, and U> analy/c possi- 
ble faclurs which may be controlling the obscrvcii bench 
changes Results show the lieach lias eroded at an increasing 
nilc since al least 19.30 with recent shoreline retreat rates 
averaging 30 fed jier year Storms are the primary agents 
that remove intilcrial friim the beach, while lost sediments 
are not replaced hecsitise Brazos River sands normally ex- 
pected lo move alongshore are trapped ia the Brazos della. 
Hurricanes lauy free .stored deltaic saads carrying major 
quantities olTsliure from beach arctis. Beach erosion is further 
aggravated by decreased sand input to the const from the 
Brazos River due to alterations to the river and its drainage 
basin in the iy4()'.s 

Pub Sep. 73; lf)2p., NTIS No. COM-74-10157/L PC $4.75 
.V!F $1.4.5. 
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8.0129, OBJECUVr, ANALYSIS OF THE SF.A SURFACE 
TEMPERATURE 

/!./?. JAKVINEN, U.S Dept, of Commerce, Natl Weather Ser- 
vice. Fort Worth. Texas 76102 
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Ahsinitl A progtjm has been developed which analyses sea 
surface lenipetjturcs on an operalional and research basis 
Data were composited for five-day periods from the thu- 
lecnth to the sevcnteertlh for ihe months of iwne. Augusi. 
SepiL-mber. ami October, doting the 1972 hurricane season 

Sea surface letnpctAiure and anomaly charts were compiile 
I hese chads ate discussed in relation to tropical cyclone ac- 
tivity. A relationship ousts between tropical cyclone activity 
and sou siitfdce temperature. The real-time, objective analysis 
of sen .surface temperature and compulation of anomtilics 
tiJeniify those areas of warm SST which can serve as rciioy 
sources of cnerey for deselopmeiil or iniemsificaiiun of tropi- 


cal cyclones 

Pub Aug 73 2lp., N7IS No. COM-73-1 l643/h. PCS2 75 MF 
SI 45. 

SL'PPORTKD BY US Dept, of Commerce ■ NO A A 


8.0130. A DECISION PROCKDURE FOR APPI-ICAHON 
IN PREDICTING THE LANDFALL OF HURRICANES 

R H aiMPSOS', U.S Dept of Commerce. Natl Weather Ser- 
vice. Fori It'orr/i. Terns 76102 

Ahsitaci A Bujesian analysis, in reul time, is made on the per- 
formance of competing numerical and statistical models in 
predicting the p(nnt at which a horricaiie will make its land- 
fall on a virtual coastline. 18 and -30 hours following the oh- 
scr'alions upon which the forecast is based Ihe results in- 
dicate to the hurricane forecaster how each model has per- 
formed and will identify the model whose next prediction will 
have the most dependable basis fin a wartving decision This 
example tif a machine program to process ami orgatrue infi»t- 
mation on the perfotmance of competing butticauc predic- 
tion methods dUisuatcs how Uayeium analyses may he cutn- 
bined with other statistical par.imcters to supply a basis for 
sound decisions on critical forecast problems It is expected 
that this initial effort will open up many new- .ivcnucs for ap- 
plying decision and information analyses to the more tor- 
miilablc and mifactablc weather prediction problems, c.spc- 
cially those of the tropics 

Pub Aug. 73; I6p.. NTIS No. COM-7.3-1 166.3/4; PC $2,75 MF 
$1.4.1 

SUPPORTED BY U..S. Dept ofCommcrcc - NO.A.A. 

8.01.31, THE DECISION PROCESS IN HURRICANE 
FOReCASlINCi 

KH. SiMPSON, U S Dept of C’ommeiec. NaU Weather Ser- 
vice. Fun ll'orr/i. Teens 76102 

Abstract The myin thrust of development programs at the Na- 
tional Hurricane Center is to provide objective diagnostic 
methods for evaluating the numerical prediction results by 
.inalyzing the dynamical character and tendencies of the vor- 
tex environment and of the vortex itself. The procedures and 
decision ladders for each phase of the forecast arc described, 
including the postlioning of the center, the development of ;i 
disturbance, growth of a vortex, and movement of the center. 

Pub. Jun 71; 39p . NTIS No. COM-71-00336: PC MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Commerce • M.OA.A 

8.0132, ATI. ANTIC HURRICANE FRF.QUEiNClES ALONG 
THE U S COASTLINE 

R.H SIMPSON, U S Dept, of Commerce, Natl. Weather Ser- 
vice. Fori H'ordi, Tetas 76102 

Ab&uaci: Erom a recently completed climatology of hurricanes 
at the National Hurricane Center covering a period of 85 
years of record, the total number of incidents and ihe 


Pub. Jvm 71-. I9p., NTIS No. COM-7 1 -007 
S095. 

SUPPOR TED BY US Dcpi of Commerce 

8 0133. SEDIMENT MOVEMENT A1 
MORPHOLOGY IN I HE CEN TRAL AP 
GION • VIRGINIA 

D/V/CA'OHA'. L‘ S Dept of the Interior, 
/fr/iiiglaii, I'lraiiiid 22209 
Sediment, p.irlicularly in connection with ni; 
floods, ciiuse.s many deaths and millions ■ 
damage annually. Ihe destruction results 
Sion, its movement down liillside.s iind alo 
and its deposition. The prediction of imp 
lilted events iiiui the iircveniion or rcdiict' 
not be possible uiMil systematic, planned 
gcomotphic stiulies arc matle. 

I'c) derive a basis for predicting the occurr 
major sediment ninvcMiienis on hillslnpes 
ihc Central Appalaebiiins and nearby 
prevent or reiluce Hie enslontary widespre 
curs to man and his property from sucli m 

Document and csaininc the gctiniorphie : 
features of catastrophic sediment moven 
which resulted in central Vlrgmia from lU 
Camille in 1969 Measure and evnhmie t 
lion of erosion, the ammmt and location 
of sediment particles involved, geomorph 
affected and untiffecied hillslopes aiul val 
feiitiirus wliiel) may aid in allaining the re: 
Obtained further Held ilnia on cimnnel | 
inaicrinl Siiniples. Continued iitmlyxing 
geometry. Wrote further portions of first 
on Kiimc. Results to ditte show some pron' 
relationship between fiow cliaraL'terislies ; 
tain mcasiirnlile features of the chiinnel 
eross-scciion and si/c.s of bed mntcfial. 
Complete the analysis of Ihe data on hiiii> 
(lata as tlie need arise.s; tiraw conelu.sion; 
draft of manuscri|)t. 

SUPPOR I EDBY U.S Dept of Interior - 

8.0134, FOUECASriNG STOUM-lNf 
CHANGES ALONG VIRGINIA’S OCKA 

It'. ilARHISON, Virginia Inst of Marine Si 
i'lrf-iniii 23062 

Abstract: The piirpo.se of this .study was ' 
mellini) For ojicrational prediction of s 
changes. The iVionght was to use wind a 
thill are predicted on ii routine basis by tl 
Service, NOAA, and it was felt that i 
could be developed, it would be possible 
of bench erosion or deposition as part 
forecasts whenever storms threatened It 
it might he possiirle to make cstiniiitcs 
during previous year.s by using historicj 
prediction scheme. 

Pub. Dee 71; I17p , NTI.S No, AD-752 
50.95. 

SUPPORTED BY U.S Dept, of Defense 

8.0135, OPERATION AGNES 

A. KUO, Virginia Inst, of Murine Sci., Gloi, 


MAJOR DISAS TPR TYPES 


9 0003. 


SiysU'ni anti nn ihc transport of nuileriul siilv>t«nccs including 
nutrients, suspended sediments, pcsticitics and nieials. Other 
phases of the study ace focusing oix the impact of biologic 
compniienls. Our emphasis is nn the path of Susquehanna 
River water as it passes down the liny, out t»f the mouth and 
onto the shelf. This phase of the work iiiterfatcs within the 
total program with ilie ongoing monitoring pr«»granis in the 
James, York and Rappahanntrek Rivers. 

SUPPORTED BY U.S Natl. Science l-'oiindatiait 

8.0136, S l ORM SUROE l■‘ORtCAS■nNG 

J.W NICKERSON. U S. Navy, Weather Research l-acility. Nor- 
folk. Virfioiia 23.S1 I 

Abstract: The report contains an adapintion iif a unique storm- 
surge forecasting technique tlevelopcil by Dr. (' P Jelcsniaii* 
ski This technique results in a cotnpnterl slrrmi surge profile 
at the inner boundnry of an arlincial sianilard basin .seawarii 
of the coast The profile is deriverl from nomograms baserl 
upon a standard storm passing over a standard baKin. Thumh 
rules and guidelines arc prcseniotl in the public.ilion for sub- 
jectively modifying the cotnpnier Ki\wn' surge height us it 
moves shoreward of the artificial basin boundary, to fit ihc 
iialurnl conditnms of ii particular coa.siliiie. Major advantages 
of this system are its applicability to aImo.st any locale, its 
iidapiabilily to data normally available to the field forecaster 
and the speed with which the foroea.si niay be iiiodificd to 
remain current wiili natural nuetiiations of the storm. 

Puh. Apr, 71; UKIp.. N'llS No, Al).75l 578- PC tJ.OU Ml* 
$0.95 

SUPPORTED BY U.S. Dept, of Defense • Navy 

H.0137. P.NKRGY, MASS AND ANGULAR MOMENTUM 
BUDOETS OE EXTRA! UOI’ICAL C YCLONES 

D.R. JOHNSON, Univ. of Wisconsin. (IraiUiale ScIkm*!. Miuli<.- 
on, 

The objeelive of lliis research is to study the energy, mass, and 
angular monienluin budgets of llie exlratropical cyclone. Par- 
ticular cnipliasis will be placed on tlie role.s of the polar jet 
stream and iliabatic proce.sscs during the life of cyclones. 
Several Case studies of developing aiul dis.sipaling stages are 
proposed to compare the relative importance of angular mo- 
mentum and energy fluxes across the lateral boiimlary of Ihc 
siorin volume with the vertical reilislrihution and sources and 
sinks within (he volume. Thrtnigli these comparistms the in- 
teraction of the cxtralropical cyclone with its environment 
will be examined. In supp«>rt of the examination effoits will 
also he made to deveitjp objective analysis techniques which 
can be applied to stuilics of tlie extratropical cyclone and jet 
stream. 

SUPPORTED BY U S. Natl Science Eoundaiion 

fi.01.38, NUMERICAL .STUDIFiS IN THE CIRCULATIONS 
AND STORM SURGES IN LAKE ONTARIO 

D.B. RAO, Univ. of Wisconsin, Scimol of Letters. Milwaukee, 
Wisconsin .*'3201 

This study will carry out integrations on a sequence of numeri- 
cal models to determine ( 1 ) the three-dimensional circulation 
patterns induced by &ca.sonnl winds, (2) the changes in the 
mean circulation patterns in response to changes In seasonal 
winds, and (31 the lake level response induced by severe at- 
mospheric disturbtinccs. i hc shape of the coastal hoiindary 
and bottom tooofiraphv will be taken into account in the nii- 


9. LAND SLIDKS 

DISASTER MITIGATION 

9 . 0001 . RFGlONAl. GEOLOGIC FRAMEWORK - SAN 
ANOUEAR FAUL T ■ CALll-ORNlA 

r.W. OIDREEIC. U.S. Dept, of the Interior, Geological .Survey, 
Menlo Park, C/ilifornia 94()2.S 

The objective of this project is to produce a geologic map of a 
belt some 80 km wide along a 5()()-kni-Iong segment of the 
San Andreas fault zone from Hollister to Desert Hot Springs 
Tire geology is being plotted cm iiv.ulable 15’ 1 :62,.5()0-.scale 
and 7 W2‘ 1 .24.<10tl.sci\le \ofM»graphic quadrangles hivse maps 
from field work iitid from adequate published and available 
unpublished geologic tnappiiig. All these data are being com- 
piled onto four speeially prepured 1 : 1 25,000-scale topo- 
graphic base maps, each covering a 125-kni long segment of 
Ihc San Andreas fault Each of thc.se geologic maps will be 
accompanierl by several cross sections and descriptions of (he 
rock units. Also pkmnud for publication are several 1:62, 500- 
scale <|uadrangle transects n.siridc certain critical parts of the 
fault. 

'Ihc basic ycr^logy mapped throughout this area will serve matiy 
purposes, such as Uxeation of nvalcrials suitable fot cottsltuc- 
lion of higliwtiys, canals, and dams; Incalioti of geologic 
hazards such as faults, landslides, and unstable rock units; 
and classification of land and exploration for water. }>eirolu* 
um r*r gas and iiiineriil tleposits. 

SUPPORTED BY U.S Depi of Interior • Geological Survey 

9 . 0002 , RECilONAl. SLOPf; S'lABIl.ITY STUDIES • 
CALII-ORNlA AND PFNN.SYI.VANIA 

£).// RAnnRIfCIIII.ALL. U.S. Dept, of the Interior. Geological 
Survey, Menlo I'ork, CaJifiunio 94025 

Topical Muily to tletennlne regional geologic facl»>rs that cott- 
tribute to Iniul-sliding in selected areas of tlic United .Stales. 
Areas are being stiidictl in Nortitern Coast Ranges and the 
Transverse Ranges jT California, and in the vicinity of Pitt- 
sburgh. Pennsylvania. Principal objective.s arc to determine 
which icgional geologic fiiclors (ns opposed to local Ihctors 
triggering individutil .slides} or comhimition of factors arc 
critical in dulcrminiiig rcgiomil slope siahliiy, so that these 
factors can be taken into account in planning and construe- 
ttoii. particularly of large piojccls The work will camsist of 
literature search covering all pertinent data on such facti*rs 
us climate, slope, tectonic und geologic history, and erosion 
ratc-s; aerial photograph sludics to map distribution of land- 
slides in sttidy areas; cxantinnlion of selected landslides on 
the ground l»> iletcrntiiio their characteristics, and field cx- 
aminmion of geologic units in biudy area.s to determine their 
pertinent physical properties, including composition, weather- 
ing. permeability, and state of fracturing Ihc .study may in- 
volve measurements of suite of stress in tlie earth’s crust and 
U.S lelutiomship to regennni laiulKlide patterns 

SUPPOR'I'ED BY U.S. Dept, of Interior • Geological Survey 

9 . 000 . 3 , MOBILIZATION OF DEBRIS FLOWS 9973-LN 

A.M. JOHNSON, Stanford University. School of Earth 
Sciences, Pfilo AIra, Califontiti 94305 (DA ARO(D)-3 1-124- 
71 - 0158 ) 

To study dcbris-flow. a form of rock waste transport Ihis work 
is concerned with the futidninenlals involved in tlie cause and 

... i., .i^i ... 




Field mvesugdtiotis. Ubotalucy expccimenl.s and Iheorclical slu- 
dies of ihis selected type of landslide will be studied 

Supporting ugency address information; OCRD Research Office 
Durham. Durham, N C. 27706 

SUPPORTFD BV U.S. Dept of Defense - Army 

9.0004, GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U S NAVY INSTALLATIONS 

J li SEED. Calif ln.st. of TechmiloBy. Graduate School. 
Fosadeiia, California 91 109 

Abstract: The report summarizes the findings of the Natural 
Hazards Review Panel whose mission it was to investigulc tlie 
nature and magnitude of the threats posed to Naval bases by 
earthquakes and earthquake -related natural hazards ittcluding 
tsunamis, seiches (and the accompanying flooding), land- 
slides, mudflows and .soil foundation failures which may 
result from earthquakes In addition to citing specific 
problems for Naval bases in the San Francisco. San Diego 
aird the Manila areas, the introduction to this report recom- 
mends cnnductirtg a rapid visual survey initially to pinpoint 
the nature of various danger areas It then recommends the 
follow-on procedure leading to various strategic and en- 
gineering decisions which will provide the required degree of 
protection to insure Fleet Operational Readiness and to pro- 
vide cost effeciivcness in protecting the Navy against serious 
earthquake damage. 

Pub. Jan 74. 45p . NHS No AD-778 005/9: PC $3.25 MF 
SI 45 

SUPPOR I ED HY U S Dept, of Defense • Navy 

9.0005, EARTHWORK REINFORCEMENT TECHNIOUES 
• LOS ANGELES AREA 

H A. FORSYTH, Stale Div of Highways. .Sturatnenlo, Ciili/tiruin 
95814 

A ‘rcinforcctl earth' test installation will be constructed as part 
of a landslide correction project on Ric 39 near Los Angcic.s 
for the purptives of cvaUiation of construction cost and 
behavior. The test embankment will be insiiumcntetl with 
strain gages, slope indicators, soil picssurc cells und exten- 
someicrs. Resulting data will be utilircd to evaluate current 
‘reinforced earth’ design procedures and theories. 

SUPPORTED BY U.S. Dept, of Transportation - F.H A. 

9.0006, SUOAUDIDLE ROCK NOISE (SARN) AS A MFA- 
SURE OF SLOPE STABILITY. CALIFORNIA 

/?. Mt.ARNS, State Div. of Highways, Sttcrarwnlo, California 
95814 

Abstract; A technique for using subaudible rock noise (SARN) 
to measure slope stability has been developed by the Califor- 
nia Division of Highways. The technique and the equipment 
used are described and instructions for their application are 
presented. Several case histories are described to illustrate 
some of the types of problems to which SARN monitoring 
can be applied. The Division is planning to perform SARN 
moniioting as a touiine method for siabiHiy evaluation nnd is 
assembling the necessary equipment. 

Pub. Aug. 73: 62p., NTIS No. PU-227 965/1: PC $3 75 MF 
$1.45. 

SUPPORTED BY California Slate Government - Sacrumenlo 

9.0007, URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOGIC 

HA7ARItC S, Dirr'rvkiTkxt.-KmAi-t^'YviM .... 


Abstract: Ihis rcpt)rt rcc(»mniciids loss-r< 
10 geologic probleni.s which collectiv 
mated $55 billion loss in <’alifornia’s u 
to 2000. I he problems arc earthqu 
mincriil resources to urbaiiization, iaiit 
sion ;ictivity. expansive .soils, fault d 
hazards, tsunami hazards, and sub 
describes the nature, distribution, an< 
problem, as well as costs and effective 
retliiciion nicasurcs, and ageiicie,s respc 
siires. 

Pub. Jun 7.3: nip. NTIS No. PB-222 
1.45. 

SUPPORTED BY U.S. Dept, of Housit 
merit 

9.000«. RIPRAP SLOPE PROTECT 
DAMS - A REVIEW Ol- PRACT ICES / 
I'.J DAVIS. U S. Dept, of the Interior, Bi 
Denver, Colorado S0225 
Abstract; Bureau of Reclamation practice 
investigation, snmpling. testing, and fii 
slope protection for earth dams tire revi 
50 case histories of riprap slope pioicci 
perfortnnnce of most upsiretim slope \ 
dam.s has been csscnthilly as anticif 
providiing upstream slope protecUon, I 
lifetime maintenance cnsl.s, is the pr 
selecting, de.signing, and constructing ili 
lection. Altlioiigh experience indicates 
larger than I cu yd wtuild lie rci|n{red u 
dam situcuircs to protect slopes agnit 
storms, few rock .sources ctin provide fi 
Hence, a 3()-ineh blanket of riprap gra 
considered the ninximutn protection Hi 
obtained. Specifications should he revit 
gradation that contains mote of the Uir 
placing rec|uirenicnis to obtain a dense 
greater selectivity of (|imrry material, ai 
of quarry blasting techniques. Detailc 
vcsiigutois of riprap sources arc includet 
Pub. Mar. 73; 28p.. NTIS No. in)-219 i 
$0.95, 

SUPPORTED BY U.S. Dept, of Interior 

9.0009, L.OCA TION Ol- SLOPE l-All.U 
H.ll. MDRHILl.. U s. Dept. «if the Inicrii 

Denver, Colorado H0225 
The object of ihis re.scarch is to detect fi 
walls before slope slitiing occiiis. Succe: 
of this work will rc-sull in a knowledge 
sions and will give early information fri 
be taken to avoid disastrous slides in slo] 
The planes will be monitored for niicroseis 
noises shall be used in un attempt to tria 
the noise The work will be performet 
Ruth mine, Kennecott Copper Corporaii 
SUPPORTED BY U.S. Dept, of Interior 

9.0010, SHEAR STRENGTH OF FINE 
WEST POINT, NEW YORK 

UNKNOWN, Transportation Res. Board, 


MAJUK UIAA.') inK I Yt-l-.M 


9.0017, 


Performance of a fill foundalion at NVcsl Point. New York, A 
mclhod for dcterntining the strength parameter:* of soils; 
Ciiaracteristics of sonic clay soils from Wisconsin 

Pub. 1973: 71 p , NILS No, PB.227 031/2: PC $2 20 MF$1.45 

SUPPORTtD RY Natl Academy of Sciences • Washington 

9.0011, RNGINRERING GEOLOGY - ILLINOLS 

R' C. SMITH. Stale Geol Survey, Urbuiui, llliium 6IK0I 

Geological condition.s and their relationship to engineering 
problems arc being researched Cooperation is oxtcnOetl to 
other state depurtnienis with .special reference to highway 
construction, dam sites, reservoirs, fottiidatioii conditions. 
Field conferences, examination of borings, and preparation of 
reports are undertaken for other stale departinenis or at the 
request of consulting engineers engaged on various projects 
Reports issued: ‘Geologic 1‘nctnrs in Dam and lieservoir 
Planning*, W C. Smith, III St. Geo. Siirv Environmental 
Geul. Note 13, 'Geology and Engineering Chniae- 

tcristics of Some Surface Materials in McHenry County. Il- 
linois'. W C. Smith. III. St. Geo Surv. Environmental Gc«)l. 
Note 19, 1968. ‘Prelimintiry Geological Evuhiation of Dam 
and Reservoir Sites in McHenry County, Illinois', W.C. 
Smith, III St. Geo, Surv. Environmental (Jeol. Note 25. 33pp. 
1969 ‘Geologic Investigation of the Site for an Environmen- 
tal Pollution Study', P.R. Dumonivllc, Illinois .Stnie Geologi- 
cal Survey Environmental Geology Note 31, 1970 ‘Land- 
slides Along the Illinois River Valley South and West of l.ii 
Snilu and Peru, Illinois', P.li. Dumontellc. N.C. Hester, and 
R.IL Cole. (Ilinoi.s Stale Geological Survey Environmental 
Geology Note 48, 1971. 

Dociimoni provided to .S.S.1.1: by the H R.I.S. 

SUPPORTED HY Illinois Stiite Government • Springrickl 

9.0012, S rRE.S.S-STRAlN-TlMl' BEHAVIOR OF SOIL AND 
ROCK UNDER TRIAXIAI. CONDH IONS 

(}■ MLSRI. Univ. of Illinois, Schciol of Engineering, V'Ihiho. //• 
Utioii 61801 

This study deals with the creep properties of soil and rock 
under triaxial conditions. An eliihoratc consiant-ioad iriaxial 
testing system has been de.Higncd and con.slruclcd. The creep 
testing system (CTS) consists of four incicpcmiom iinils. ITic 
axial loads, axial dcfonmittons, cell pressures, nnd pore pres- 
sures are automatically observed and recorded hy o digital in- 
dicator and teletype. I'esls arc being performed on soil and 
soft rock specimens using various loud and lime histories. 
Presently uvailahle creep equations (.siTCSs-sinMii-limc rchi- 
lions) for soil and rock arc being analysed. An attempt is 
being made to extend our understanding of the physical sig- 
nincance of creep parameters .Also new creep equations are 
being developed. 

SUPPORTED RY University of lllinoLs 

9.0013, WATER DRAINAGE EROM IN-PLACE FILLS TO 
PREVENT OR HALT FILL 

P.C. CLARK. State Highway Commission, Topeka. Kansas 
66612 (2R63226543) 

Objectives are to determine the conditions that lead to fill 
slides on highways and to develop means of preventing or 
halting sv'.d slides. Hydrologic and man-made geologic con- 
ditions existing in each fill, under study, arc being deter- 
mined Vertical drains are being in.sialled in some fills to see 
if draining of water will help stabilize the fill and halt or 

nil Ic •av'A 


Document providcil to S S I.E. Ry the H R I.S. 

SUPPORTT-D BY U.S Dept, of Transportation • F.H.A. 

9.0014, INVESTIGATION OF LAND.SI.IDES ON 
HKiHWAYS 

J.H. HAVLNS. Stale Div. of Res , Trankfori. Kennuky 
(2R63201259) 

Study is conducted to evaluate and improve current exploration 
methods tiiid iechnif|iics of interpretation of sub.surfacc con- 
ditions and nvailnhlc methods for analysis, design and con- 
struction whereby cnibanknicnl failures on highway facilities 
Ciin i>c niiniinized. 

Document provided to S S I.E. by the M U. I.S. 

SURPOUTED BY U S. Dept of Transportation • F H.A. 

9.0015, LANDSLIDES - KENTUCKY 

C.'T. COR.KfAKf. Stale Bur. of Highwiiy.s, LcxiiiMron, Keiiliicky 
4O50K 

St(ic-liill cut-and-fil] seelions arc typical dc.stgn features of road- 
ways in much of the mountainous or hilly terrain of Kcn- 
lucky Lateral seepage of grouiulwalers into sicic-hill fills and 
tutetulant damming and increased pore pressures have been 
.suspected as nuijor causes of landslides. Monitoring and sur- 
veillance of potcrilial landslides will be condiicicil for collec- 
tion of data for use us future design remedies. Study objec- 
tives ate to 1 Idetermine tlic causes of side-hill instability, 

2) obscfvc long-term inovemem using slope iiidicator.s at 
selected sites where .side-hill failurc.s are ' in progre.ss, 

3) dcvelop an .lUiomaied direct shear apptiratus for nicasuring 
(leak and residual soil shenr strengih, 4)develop correlations 
between laboratory irtaxinl sliear strength and in situ shear 
strength ohiained front dutch cone pcncMnition tests and vane 
shear tests, and 5) compare peak, residual, and in-silii 
strength with calculated .shetir strength at sites where failures 
arc occurring. 

Dociimcni proviilcd to S.S.l.E. hy the H. R.I.S. 

•SUPPORTED BY Kentucky State Govcniincni - Frankfort 

9.0016, SLOPE STABILITY OF CUTS IN ONTONAGON 
CLAY 

1 /t. ALTJOURl. State Dept, of Highways. iMnsinp. A/;V/iigmi 
(2R6322I066) 

The iniiin objectives are ( i ) Record anil analyze existing slides. 
Determine actual shearing strength of soil and causes of 
lailurc. (2) Suggest suiiahlc and econononiical corrections 
for existing slides. Rcconiincnd preventive meicsures for 
potential slide areas. (3) Projiosc a procedure for slope sta- 
bility iinalysis to be icscil in the future design of cuts in on- 
toiiagon ciny. 

Document provided to S.S.I.F.. Ry the H. R.I.S. 

SUPPORTED BY Michigan State Government - Lansing 

9.0017, CLAY MOBtl.lTY IN RIDGE ROUTE LAND- 
SLIDES. GORMAN, CALIFORNIA 

I’.F. KLHR, Columbia University, School of Arts. New York, 
New York 10U27 

Abstract: Scvcrul lundslidc.s with .substantial dUplaccmcnts 
along clay-bearing bedding plune.s occur in road cuts along 
the Los Angeles • San Francisco super highway Interstate 5, 
between Castaic and Oormun. Geometrically such slides 
occur where the strike of wet clay-bearing strata in road cuts 
lies parallel to the roadway, iind the inclination is toward the 

iKn.. ii... .1...,.:. ,1... ..... -ri .1 


9.0018, 


MA.tC 


Pub Jul 70: 4yp , NTIS No AD-715 920: PC $3 00 MF $«.9.S. 

SUPPORTED UY US. Depl of Defense - Air Force 

9.0018, INVESTIGATION OF RED RIVER VALLEY 
GEOLOGY • EFFECTS ON STRUCTURE DESIGN AND 
PERFORMANCE 

0 K. LEER. Slate Highway Department, Far^o, North Dukoia 
58102 

AbsUaci: The investigation includes a detailed study of the 
geology, past performance of structures, and soil mechiinics 
The sites selected for the study of the soils and landslides 
uere insirumenied with slope inclinometer to establish shear 
planes and to evaluate the strength of the soils in the field as 
compared to laboratory strength analysis Through this 
procedure, the residual soil strengths can be used for design 
purposes and the reactions imposed on structures can he esti- 
mated The investigation indicated that the main factors con- 
tributing to the fiver bank failures arc the loads impmeii by 
embankments and by draw-down after periods of flooding 
Recommendations for new bridge design arc given. 

Pub Sep 70 S9p., NTIS No. PB I96 133: PC $3 00 ME $0.95 

SUPPORTED UY U S Dept of Transportation • Off. Sec. 

9.0019, SLOPE stability OF CERTAIN SELECll-D 
COLLUVIAL SOll.S 

CJ H.^YES, Slate Dept of Highways, OAla/innw Ciiy. 
OUaImM (2R632:i0561 

The degree of stability of colluvial soils will be rated and clas- 
sified according to the degree of hruard .so that the stability 
problems, e.g landslides, can be anticipated Mapped unsia* 
bic soils (colluvium) are selected and a moisture sensing ap- 
paratus is placed m the soils to monitor the types iiml 
amount of flow. Underdrains of various types are placed in 
the colluvium at selected locations with cliangcs in the flow 
of moisture to be monitored Slope stability ratings of certain 
mapped soils will be made available to design engineers so 
that unstable slope conditions can be rectified or avoided. 

Document provided to S.S I.E By the lligliway Research Infor- 
mation Service 

SUPPORTED BY U.S Depl of Transportation • l•^H.A. 

9.0020, FLOW SLIDE CONTROL WITH SLOPE REVET- 
MENTS 

IP L. SC/fROEDEK, Oregon State University, School of En- 
gineering, Corvallis, Oregon 97331 

The proposed research is aimed at developing design criteria 
for fcvetmeni-type protection of loose submerged cohcsion- 
less soil slopes. The proposed research program involves 
scaled laboratory experiments to determine telatinnships 
among several variables (liquefaction, densificatioft, pore 
pressure, etc ) .ind .slopes subjeewd to vibrational or shock 
Induced loading. 

SUPPORTED BY U.S- Natl. Science Foundation 

9.0021, ROCK STRENGTH FROM FAILURE CASES - 
POWERHOUSE SLOPE STABILITY STUDY, FORT PECK 
DAM. MONTANA 

J.y. HAMEL. Hamel Geotechnical Consultants, Rapid City. 
South Dakota 57701 


Upper Misstuiri River Valley. T he Fori 
site geology are briefly dc-scriheii .Stab 
the powerhouse slope are presented a 
mendalions are given for futlier study o 
tion willi detailed iilaiining of staliili/atii 

Pub. May 73 183p.. NILS No. AD-7fil 
iU.95. 

SUPPOR IT-D BY U.S. Dept of Defense 

9.0022, I-ANDSLIDE STUDU-S IN SO' 
PORT NO I - l.nCA ITf)N OF AREAS 
SLIDE POI FNTIAI. IN I MI- PIERRE ! 

J SCULI.Y, Stale Geol. Survey, I'l-nr. 
.S70f.0 

Ah.stracI: Areas with a high landslitle pi 
Shale arc areas where the shale has a h 
high degree of saliiratiitii. I aiulslides n 
in certain gei’logie niembcis of the I’ii 
several ineihods for locating aruns w 
polemial. Areas with a high landslide pi 
sistivities and higher seisniie vclitcilies t 
penctratiun resistance values in areas \ 
lial will he lower than the values in sta 
of strength te.sls run on .samples from 
high slide potential differ from tho.se 
slope.s The w-.iier eonieiils and the doi 
higitut and the nneonfined compressive 
modulus of deronnaiion is lower T he : 
samples in potenlial .slide areas oflen la' 
and the peak strength oeeiiis at high 
methods, areas with high landslide poti 
avoided, or stabilized during highway ei: 

Pub. Dec 71): 8-lp., NT LS No. Plt-SOl I.S5: 

SUPPORTED BY U.S Depl of Iranspi; 

9.0023, A SURVEY Ol- l ARTH SI.O 
REMEDIAL MEASUKl-S IN TEXAS 

TU AHHaMS, Univ, of lesa.s, CTr fo 
Austin, 7'(Mf/.i 78712 

Abstract: The lesult.s of a .survey undertak 
in Texas where there h.is lieen a high 
failure and to idcniify some of the fi 
tlicsc slides aic jnesented- In eimjiinct 
review of present slope design procedi' 
measures employed by the Texas Higt 
repair and mainlenanee of earth .slope: 
report. The major slope failures of sigtii 
he associated with primarily excavated 
fissured chiy.s and clay .shales, althougl 
inent (fill) slopes eonstrueted of high 
also cncountcrcil in several areas. A 
measures have heen employed for repai 
eluding regrading, siabilizaliim w-jth hr 
lives, ami varroii.s form.s of restraint or 
While cxces.sive amounts of ground an 
usimlly present at most sites where .sh 
curred, drainage of water lias not Iseen 
ns a remedial or preventative measure. 


D SWANSTON, U S Dept of Agriculture, Pac N W. For. 

Rg. Exp Stii . Juneau, Alaska 99X01 

AbsttBLl Studies indicate a combination of total iiiitiiration, 
slopes wiili gradients above the natural angle of stability 
(greater than 34 degrees), and loss of the stabili/ing effect of 
aneburing tree roots are the principal causes of debris 
avalanching on till soils in southeast Alaska 

Pub. Sept. 70: 2lp., NTIS No. PH- 194 166: MF SO 6S. 

SUPPORTED HY U.S. Dept, of Agriculture 

9.0025, COLI.AHORA'HVF research on SOIL-CE- 
MENT SLOPE PROTLCIION FOR EARTH EMBANK- 
MENTS 

J K MUCHELl., Univ of California, School of Engineering, 
Berkeley. Cnlifoniin 94720 

This is a joint effort between the Universities of California at 
Berkeley and at Davis in which the objectives arc to; I Eval- 
uate the performance of existing .soil-cerncnl slope protection 
for earth embankments 2. Charactcri 2 e the erndibility and 
weathering of soil- cement mixtures under controlled LilHtf:i- 
tory conditions 3. Critically review the suitability of the 'bor- 
rowed' durability lest criteria for soil-ccincnl when used for 
slope protection design. 4. Predict the fiehl perlbrmance i*f 
soil cenicnl slope protection hy conducting simMlated model 
tests. .*). Suggest new design criteria for soil-cement slope 
protection for earth embankments, if appropriate. 

The .soil-cement laboratory and model studies will be earned 
out on the Davis campus, and the investigation of other 
chemical additives as soil stabilizers for slope protection shiill 
be conducted on the Berkeley campus. 

SUF’POKTED HY U.S. Nall. Science i'oundalioii 

9.0026, ENOINEERING OEOI.CXJIC REPORf Ol 
GENERAL PLAN SlUDY FOR THE CITY OF GI.EN- 
DORA. CALIFORNIA 

F.D. LEIGHTON, Glendora City G<ivcrimieiil. (Hemlaiti. 
California 

Abstract: Conlculs: General geology; (Geologic setting. Geolog- 
ic curlh units). Geologic features aiul (irocesses influential in 
planning; (Dip slopes, latulslidcs, riickfalls and soil fiiilutc.s, 
faults, seismic activity, expansive units, (tcrclied gioiiiid 
water, flooding, erosion and deposition, avoiding flood and 
mudnow hazards); Resource materials; (Sand, gravel and 
riprap, water resources, subbase and base materials); Geolog- 
ic guideline to hillside development; Suggestions for a model 
building and grading code. 

Pub. Oct. 69: 64p., NTIS No. PB • 195 930: PC S3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Housing Urban Develop- 
ment 

9.0027, SANTA CRUZ COUNTY COOP 

E.F. BRAUB, U.S. Dept, of the Interior, Geological Survey. 
Menlo Park, California 94025 

States to which project pertains: Culifornia. 

This study is undertaken to provide biisic data necessary to the 
preparation of tlic Seismic Safety Element of the Santa Cruz 
County General Plan. Since sufficient data is pre.scntly availa- 
ble regarding flood plains and areas susceptible to seismic sea 
waves, it is the purpose of this study to provide maps and in- 
terpretive text identifying the location anti relative magnitude 
of geologic hazards due to seismic faults and land-slide 


related to land development, and will provide a means for 
broad evsiluations of consultant reports in support of 
development projects Adititionally, tlte geologic information 
provided by the study will help in identifying or anticipating 
fault and landslide problems, and will thus indicate where 
special needs exist for further and more detailed investiga- 
tions 

SUI’PORTED HY U.S Dept of Interior - Geological Survey 

9.0028, iiARTHQUAKB HAZARD REDUCHON, SAN 
FRANCISCO BAY REGION 

L L. HKAHH. U.S Dept of the Interior, Geological Survey, 
Menlo Park, Cali/oritia 94025 

Slates to which project pertains: California 

identify, characterize uml map the earthquake geologic hazards 
of the San l•rancisc^^ Hay region. Develop criteria for recog- 
nition of gerdogic malcrials subject to landsliding. liquefac- 
tion and other ground failures resulting from earthquakes and 
refine techniques of estimating ground re.sponse to 
earthquakes for different geologic settings and seismic base 
motkms. Prepare an active earthquake data system to com- 
pute local seismicity, ground base motion, natural period and 
amplificalion spectrum for ground miilcrials. as well a.s 
probabilities of liciucfaction. compaction, lateral spreading, 
landsliding and surfiice displacement along faults. This diitn 
system wouUl provide the nhility to quickly prepare iind up- 
date regional or local seisinic risk maps for planners and 
others concerned with ctirthquake hazards iti the Hay region. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

9.0029. ai:OLOCY OF THE POINT DUME OUADRAN- 
GLE AND THE LOS ANOHLES COUNTY PART OF THE 
TRIUNFO PASS OUADRANOLH. LOS ANGELES CO. 
COOPERATIVE, CALIJ-ORNIA 

K II. CAMPIHILE. U.S. Dept, of the Interior. Geological Sur- 
vey, Menlo Park, California 94025 

States to which project pertains: California. 

I'hc project has two basic objectives: (1) General-purpose 
geologic maps and sections at a scale of 1:12, UOU. with 
cniph,isis on iduntifyitig and cvahialing potential geologic 
hazards Mapping of Point Dome quadrangle is complete; 
mapping of Triiinfo Pass iiiiadrangle and topical studies con- 
tinue. Landslide classincaliun and charncicriznliun will he 
presenletl t>i) slope maps al ii scale of 1:24,0(10. (2) Geologic 
maps and section.s nt a scale of 1:24,000 combined with 
those of adjoining areas (sec project 9550 00626), to form 
the basis t>f a comprehensive report on the geology of the 
central Santa Monica Mountains. 

The project area is in the Santa Monica Mountains, northwest 
of the Los Angeles basin and soiilhwc.st of the San Fernando 
Valley, both of which are tienscly urt)anized. To the north 
ami norlltwest lie the rapidly developing areas of southern 
Ventura County. There i.s much land-use planning by public 
and private agencies, and. as about 70 percent of the nrea 
slopes at 50 percent (26 degrees) or more, slope stability is a 
major concern. 

In the project area, the moutuains constitute a west-trending 
block of Lute Cretaceous to middle Miocene sedimentary 
and vulcanic rocks. I'ltu.se strata were cut by gently dipping 
detachment faults and nortiieastcrlytrcnding high-ungle 
faults, and further disrupted by the forcible intrusion of 
basalt and andesite sills, all during middle Miocene lime. The 
mountain block is now tilted northward, bounded on the 


The Monterey Day projeci is concerned wllh the geophysical 
and geological mapping of Monterey Bay. Monterey Canyon 
and fan, and the continental shelf and slope from south of 
Point Sbt to Ano Nuevo Point in the north, along the central 
coast of California Interpretation of the geophysical data 
which was collected by continuous marine seismic reflection 
profiling with a high resolution, .6 to I kj sparker, inter- 
mediate penetration. 11 to 33 kl spatket. high powered. 160 
kj sparker, magnetic profiling with a marine proton preces- 
sion magnetometer, and gravity profiling with a shiphornc 
stable platform marine gravimeter, is being done presently 
Inietpieiation of the geological data which consist of bedrock 
and sediment samples collected by dredging, gravity coring, 
vibracoring, and in situ sampling with a reascarch submersi- 
ble are continuing 

Principal objectives of this projeci are (1) to seismically map 
the geologic structures of Monterey Hay. to establish geology 
of the bay, its structure and tectonic history, genesis, 
thickness and depositional history of the sediments of the 
hay, (2) to determine the distribution and locations of fresh 
water aquifers in the northern portion of the bay. (3) to 
determine the origin of Monterey Submarine Canyon and its 
significance as it relates to the geology of the buy. (4) to 
map faults in Monterey Bay .tnd along the shelf front Point 
Sue to Ano Nuevo Point and determine their significance a? 
they relate to onshore geology, recent seismic events, and 
modern day working hypothesis such as sea-floor spreading, 
and (f>) to delineate geologic haaards such as locations of 
slumps and possible submarine landslides Areas of possible 
economical inieresu. such as sedimentary structures that may 
contain hydrocarbons anil locations of possible commercially 
available sand and gravel deposits have been identified. 
SUPPOR1ED OY U-S. Dept of Inteiiot • Geological Survey 

9.0031, ALASKA GEOLOGIC EARTHQUAKE HAZARDS 
C PLAyKtR. U .S. Dept, of the Interior. Geological Survey. 

Menlo Park, CaUfornia 94025 
States to which project pertains; Alaska 
The specific project objectives are to reduce and evaluate risk 
in Alaska from tectonic displacement, seismic shaking, and 
secondary geologic effects A more general goal is to gain an 
insight into tectonic pioccsses within the .seismically active 
rone of southern Alaska 

Initially, research efforts will he concentrated in the highly 
seismic southern part of the State where most of the popula- 
tion and economic development are concentrated. This 
research will later be extended into the southeastern and cen- 
tral pans of the .State Geological research under this project 
will be closely coordinated with parallel geophysical projects 
by the Office of Earthquake Research 
The geologic studies will involve: I) preparation of detailed 
maps of active surface faults and evaluation of geologic 
evidence for late Cenozoic fault movement; 2) delineation of 
coastal areas that may be subjected to major earthquakes 
characteiized by large-scale regional tectonic elevation 
changes and assessment of the hazards related to such move- 
ments (notably seismic shaking, tsunamis, seiches, and re- 
gional warping); 3) identification and evaluation of seconda- 
ry geologic hazards related to seismic shaking in critical areas 
of high population density and along transportation routes 
(such as landsliding, .submarine sliding, liquefaction, land- 
spreading and compaction); and 4) preparation (with 
OERCS) of a synthesis of pertinent data on the tectonic 
processes in the seismically active junction between the 


within wnicn earinquaKC nazartis in soi 
evaluated. 

SUPPORTED nV US. Dept ofliucrior 

9.0032, GEOLOGY Ol- THE POINT » 
GLE. CALU-ORNIA 

J. SCHLOCKER. U S. Dept, of the Interio 
Menlo Park, California 9402.5 

Stales 10 which project pertains: California 

Ihe project olijectivcs are to prepare a 
geology of the area m order to learn n 
and history of the bedrock crust which 
Franciscan Formation, and to aid in laP' 
area. Considerable pressure for urban d 
applied recently, for tins area is only 2 
cisco. Thus tile sheared melange hlankel 
ic units such as the abtindant, extensivt 
deposits and landslides will receive 
Rndioinriun chert is especially thick an 
.southern p.Tri of the quadrangle They 
spilites and basalts will he tlie subject? 
The southern border of an extensive am 
kei lie.s within the quadrangle underlying 
up of racliolarian chert, .sandstone and 
rocks. The niiturc and origin of the mclr 
by an intensive study of the border. 

SUPPORTED BY U..S, Dept, of Interior ■ 

9.0033, ACTIVE. FAULTS AND OV:C 
PT. MUGU TO WILMINGTON, CAl.U' 

//.C. H'AONF.K, U.S. Dept, of the Inierioi 
Menlo Park, California 94025 

States to which projeci pcrliiin: Ciilifornin. 

Topical studies related lo earthquake haz 
California hcrdorhiiul. with geologic ni 
cvuUiution spinoff. Major ohjcelivc of 
struct the dcposiiionnl and striiclund si 
order lo determine the age and kiiu 
ofTshore faults as a means of evniiiatin 
earthquakes, tsunamis, bndsHdes. or .slu 
lates lo building con.slruction nr to Mai 
high popidntion growth. The geologic ii 
in knowledge of offshore parts of the 
borderland and will provide a incans of 
subsurface economic rcsaiutccs (c.g., 
phosphate, mang.ancsc, oil and gas). 

SUPPORTED IIY U..S. Dept, of Interior 

9.0034, MALIBU BEACH QUADRA 
UNINCORPORATED PART OF 
QUADRANGLE, LOS ANGELES CC 
TIVE, CALIFORNIA 

R.l' YERKES, U.S. Dept, of the Interior 
Menlo Parky Califoraia 94025 

States to which project pertains: California. 

The project area is centered in the iargel; 
Monica Mountains, immediately norlhwc 
banized Los Angeles basin, and is thercl 
tensive land-use planning by public and \ 
part of the mountains is underlain by t 
dipping detachment faults, thrust faul 
tributed bodies of easily eroded igneous i 
the faults. The mountains have been dee 


MAJOR DISASTl-R l YI'l-S 


9.0041 


sion. such lliat ahoiii pcrcciK iif the area Is underlain by 
slopes excccdini* (2f> degrees) I hesc characteristics 

haxe contributed to the formation (*f numerous extensive 
landslides. 

The primary obioclive is it» prepare gctieral puiposc geologic 
niap.s at a scale of 1.12.0(10 (now about 75% completed), 
emphasizing geologic hazards Hie getilogic maps will be fol- 
l,)wed by slope-analysis maps at 1:24.0(30, which will com. 
bine data <m slojre-formiiig processes on a b.»sc m.ip that 
show.s percent of slope within a narro'v range, the houndarles 
of the sloi>e intcrv.ils to be h.ised on land-use and grading- 
code criteria I he geologic maps ;uul sections at 1:24.000 
will finally be combined with those ivf adjoining areas (sec 
Project 9.S50 ()(l(i.34 ) to the h.isis of a comprehensive report 
of the geidogy of the central Santa Monica Mountains. 

SUPPOR ITD IJY U S Dept of Interior • Geological Survey 

9.0035, RKMOlb. SliNSING I'OR GI-Ol.OGIC HAZARDS 
AND DlSASTliUS. MINI; ARliA CONSKRVATION. SOIL 
MAPPING AND I AND USI- PLANNING 

G. GOODWIN, U S. Natl. Aero Ac Spate Adm . Ames 
Research Center, I Oilifnnua 94035 (7470530) 

The objectives arc: ( 1 ) to analyze landslides and otiicr geologic 
slructure.s prone to mass movement using an infrared radia- 
tion imiiging .system, and (2) to help solve specific problems 
of several Stale of (.’.ilifornia agencic.s by obt.tinlng infrared 
imagery of water >iml land features, ami assisting in image in* 
icrpretHtion. I.iitgc scale imagery is required for detailed 
analysis ami correlation with carefully completed field .slii- 
dies. To determine lliose factors that iunuciicc soil and water 
.surface leniperatures, low alliludc flights on a diurnal and 
Stiiisonid basis using an infrared line scanner will be made 
HRTS I itnagciy will be usct! along with CV-990and U-2 tin- 
(lerlljghl missions i;ur.S-II thcnti.tl imagery will lie used 
when aviiilable. 

SUPPORTED HY i: S. Natl Acio At .Space Adm. 

9.00.36, Dl-I'OUMA I ION (T lARAC'I (-RlSHCS OF HILL 
SLOPFS At CIIANNIil.WAYS IN 2 DIFITiRLNT CN- 
vmONMKNIS AS DI.riCIHD »Y RF\fOrn -SHNSOR 
RETURNS • CALII OUNIA 

D.fl I’OOI.r.. Unjv of California, School of Physical Sciences. 
RiversUU\ Colifuniia 92502 

Abstract: Two forms of ni]dd mass wastage, mudflow and 
debris slide, are con.sidered Doth forms of movement arc stu- 
died in their environment of occurrence using a remote 
sensing approach I he two environments included Wildwood 
Canyon watershed in ('.ilifornia and Davis Creek watershed 
in Virgini.i. Data sources include standard black and while 
aerial photogmpfty. Aero likt.ichrofiic, ami Acto Kkiachrotne 
Infrared (CIR) pliolography, A comparison of mass wastage 
phenomena in the two areas revenis many similarities in form 
and between the pliy.sical character of the tlraitmgc ways. In 
Wildwood Canyon maxinuim deformation was limited to 
several small trilnitaries ami the main cluinncl Doth channel 
and widespread slope disiriiction occur tliroughout the Davis 
Creek drainage Dasin. 

Pub. Aug 72: 56p.. NTIS No AD-748 642: PC $3.00 MF 
$0 95. 

SUPPORTED nV U.S Dept, of Defense - Navy 

9-dn^7 I ix^t: cz^ii Cl AOii i7A-ririM ciiinv 


fectivene.s.s nf lime treatment to .stabilize embankments, land 
slides and soft foundation soils A report on the lileraturt; 
search phase of the study has been prepared. Laboratory 
testing and field testing will be done Reports issued. ‘Linic. 
Soil Stabilization Study'. 1. W. Smith, M L McCauley. J, 
Piileo, January 1967 'A Study of Lime-Reacltvity of Califor- 
nia Soils by Electrical Dispersion Method', K Arulanandari , 
C. K Shen. University of California Interim Report, 
November 1968 

Document provided to S S I E Uy the H R. I S 

SUPPORTED DY U.S Dept of Transportation • F H A 

9.00.38, EVALUATION OF 'ION EXCHANGE' LAND- 
SLIDE CORRECTION TECHNIQUE • CALIFORNIA 

7 IF. SMITH. State Div of Highways, Sncraiitenio, Galifofiu<t 
95814 

Mic ion exchange technique, a chemical landslide correction 
measure, has been used on a landslide in northern California, 
(he project will provide data on the landslide, the method of 
treatment, and evaluate the results of the treatment in terms 
of smbilizing the slide 

SUPPORTED BY U.S. Dept, of Transportation • F.H.A 

9.0039, EVALUATION OF THE ION EXCHANGE LAND- 
SLIDE CORRECTION TECHNIQUE 

R. MEAHNS. Si.ate Materials & Res. Dept., Sacramautt, 
Califoniui 

Abstract: A technique for correcting landslides using a chemi- 
cal treatment K distiissed. Treatment of a specific (andshde 
using the technique is described. The results of a monitoring 
program to determine the effectiveness of the ireninieni arc 
presented and analyzed. ’I he technique appears to be 
tbcoreiienlly sound Treatment of the landslide was simple 
and relatively inexpensive. The slide now appears stable, but 
this condition cannot be clearly attributed to the chemical 
ireaiment. Eiiiurc use of the technique is recommended. 

Pub. Jan 73: 37p , NTIS No. Pn-22() 370/1 PC $3.75 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Transportation - (•'.H.A. 

9.0040, SOCORRO 2 DEGREE QUADRANGLE • NEW 
MEXICO 

G.O. HACHMAN, U.S. Dept, of the Interior, Geological Survey. 
Denver, Coloratlo 80225 

The geology of the Socorro 2 degree quadrangle in central New 
Mexico is being compiled at a scale of l;250,000. The prin- 
cipal objective is to provide a geologic base for a continuing 
study of the environmental geology of the region. This is pari 
nf a larger project lo study the centra) Rio Grande trough in 
areas of major population centers. Emphasis Is being place J 
on geologic studies of the Cenozoic fill within the trough 
where recent faulting, slope stability, ground and surface 
water, and waste disposal problems require geologic 
background for potential land use. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

9.0041, GEOLOGY OF THE RAPID CITY AREA, SOUTH 
DAKOTA 

J.M. CATTERMOLE, U S. Dept, of the Interior, Geological 
Survey, Denver, Colorado 80225 

e*Atac Cn..ll. l-k. 


I 24,000 The maps of ihe Rapid CUy West and Rapid Ciiy 
Rasi have been published m ibc Geologic Quadrangle Map 
Senes in full colof whh a columnar lecdon and text; the map 
of the Rapid City N\V quadrangle was scheduled lo be 
primed in 1973 and should he released early In 1974. 

The final product rif itie project is a two part Bulletin covering 
the entire urban area of Rapid City: the first part will 
describe the geology, structure and stratigraphy of the three 
quadrangles; the second pan will detail foundation condi- 
tions. expansive soils, construction materials, landslides, and 
physical characvetistics of each formatkxn and the pertinent 
effects related lo planning engineering projects- 

SUPPORTED BY U.S Dept of IrvteriOf - Geological Survey 

9.0042, DENVER ME'I ROPOLITAN AREA. COLORADO 

R M- LtNDl'ALL. U S, Dept of the Interior. Geological Sur- 
vey. Oeiner, ColoMdo 80225 

.States to which project pertains Colorarlo 

The project objective is to prepare detailed general-purpose 
geologic maps of eight quadrangles covering the major part 
of the Denver metiopulitan area These maps, at h scale of 
I 24,000. arc designed lo provide haste information on the 
geologic factors pertinent to maximum iiiilKation of land in a 
rapidly expanding area of urlian devolopment Information to 
be provided concerns the engineering properties of the surfi- 
cial and bedrock units, location t>f potential ha?ards such as 
landslides, ureas subject to flooding, areas subject lo possible 
earthquake damage, areas of poor foundatiim conditions, and 
the location and extent of sand and gravel deposits necessary 
for construction aggregate materials 

Ihe geologic maps, each including a brief descriptive text, arc 
to be released first in open files and subsequently published 
in the Geologic Ouarlr.inglc Map Scries. I'he geologic map of 
the Parker quadrangle w.-ts published in 1972 as the first 
shed in a special l-nlio of (he Parker quadrangle Thirteen 
addiiional single-concept maps of the quadrangle have been 
or will be published in the near future to complete the l-'oho. 
The enthusiastic acceptance of the Parker bolio by planning 
commissions and public officials have prompted plans to 
issue some similar interpretive maps for the adjoining 
Highlands Ranch (|uadrangle 

A comprehen.sivc geologic report covering all eight quadrangles 
is planned for the niilleiin scries. 

SUPPORTED UY U.S- Dept, of Interior • Geological Survey 

9.0043, SURFICIAL GEOLOGY OF JUNEAU AND 
VICINITY URBAN AREA. ALASKA 

R.D. MILLER, U.S Dept, of the lirteriof, Gecdogtcal Survey. 
Denver. Cohredn 80225 

The Juneau project started as part of a coastal comntuniticH 
program of earthquake hazard studies following the March 
1964 Alaska earthquake. The original primary objective was 
to investigate and evaluate potential hazards from 
earthquakes as a result of the geologic setting. The study has 
been broadened lo include other natural geologic events and 
lo try and relate man's use of the land to the existing geolog- 
ic environmental conditions. Field mapping was completed in 
1971. 

The project consists tif differentiating and mapping suiftcial 
deposits and performing physical properties tests on selected 
samples. Development of raised marine and gluciomarinc 
deposits, glaciofluvial, glacial, and lacustrine deposits is cou- 
pled to the geologic history, which in part influences the dif- 


devclopmeni to hopefully avoid geologic pitfalls 
into account the geologic influence on the environ 
as relative stability irf deposit.s in case of severe e; 
arca.s of known or potential rockfalls and nvalancli 
fering foundation conditions. 

A geologic map with (ext and interpretive traiispare 
was released to open file in May 1972. A U.S. 
Survey nullctin. 1.394-C. was published in 197.3 tli 
gbciomarinc deposit.s a formation name, the Gaslii 
nel Formation, A geologic maj' with tnlnilar le: 
processed for publication in the Miscellaneous (i 
vcstigalions Map serie.s of the Geological Survey. 

SUPPORTED BY U S Dept, of Interior - Geologic 

9.0044. DKNVEk-FRONT RANGF; URBAN COR 

Til'. OFf-lELD. U.S Dept ol the Interior. Geologi 
Denyer, Coltnodo Ht)225 

Stales to which project pcriain.s: Colorado. 

Application of lentole-scn.sing technitiiie.s in Dt 
Range area Colorado inclinles delineation of geol 
lure and landslide bazaids by use of thermai-infi 
discrimination of rock types. altciatiiMt areas, aiv 
in mineral districts by use of aircraft and sntcllile 
ttnl data, and laser filtering of photograpliic 
enhancement of linear htniciure clcinent.s. 

SUPPOR LED BY U.S. Dept, of Interior • Geologic 

9.1)045, mountain SOll.S, FHONV RANGJ 
CORRIDOR 

K l. riEliCr:, U.S. Oepi. of the Inlerior, Ocologu 
Denver, Ci/InrOilo 80225 

Slaic-s to which project pcrijiins. Colorado. 

Ihc prime ohjcciivc is to prepare mnp.s sliowing il 
lion, tldckncsx, and infilitatioii clniraelerisiics oft 
mantling hard ctysiallinc rock in llie monniaimms 
Front Range Urlvm Corridor. The nuip nttiis will 
to provide infonnation concerning Ihe suitahil 
regolilh (soil) for (iispo.sal of scjitic lank effliient u 
face or ground water contiunination, and (he de 
cavation possible by power machinery wilhoiit r 
blasting. Also niappcil (with Water Resources I)i 
bo the areas affeetcti by fla-sli floods, .sciisonallj 
ground, and land.slides. 

Mapping will he done for publication at a scale of L 
a period of abonl 2 ycai.s. Water-well logs ai 
seismic system will be used to gain informali' 
cliaracler and lltickucss of the rcgolitlt. 

Scicmiric henefits will inekide a better imdccsiaiui 
gcomorphic liislory of the region, and the nature « 
ing on terrains of different age and different rock t 

SUPPORTED RY U.S. Dept, of Interior - fieologic 

9.0046, SNAKE RIVER BASIN, PART F - S( 
PART. NORTHWEST MARGIN - IDAHO 

fi. SKIPP. U.S. Dept, of the Inlerior, Geologic 
Denver, Colorado 80225 

Thu prnjcel involves the mapping, lo be compiled at 
of all or parts of thirty 7&1/2 qtiadrangles, situate' 
Routhwostern part of the northwest flank of the ea^ 
River plain. 'I he chief objectives are; (1) the un< 
of the little known Late Paleozoic rock .seqiienc 
straticranhic and naleoniohinip studirs! I2t the del 


MAJOR DISASTER TYPES 


9.0052, 


flows iilong the north edge of the Snake River Plain; (4) the 
providing of a geologic framework for environmental stiidicj> 
in the region; (S) the study of recent faulting and landslide 
distribution possibly related to curthtjuake activity; and (6) 
the supplying of a well-mapped area adjacent to Snake Plain 
which will aid in interpretation of gravity and aeroniagnelic 
surveys across the plain 

SUPPOR'IED RY U.S. Dept, of Interior • Geological Survey 

9.0047, EVALUATION OF CRITERIA FOR LANDSLIDE 
ANALYSIS AS PRESENTED IN THE U.S.G S 

VNKNO^l'N, U.S Dept, of the Interior, llnreau of Reclama- 
tion, Denver, Colnrocta K0225 

Abstract; A landslide investigation was made of Lake RtHVscveU 
during the period April 2S to 3(1, 1909. Upon completion of 
the inspection trip, the Project was requested to investigate 
the reliability of empirical criteria cstablisiictl by former Pro- 
ject Geologist, Mr. F.O. Jones, for evaluating landslides. 
F'ifty-foiir areas were selected for evaluation by applications 
of Jones’ empirical equations (localioti map, page 4) Thirty 
arc active landslide areas, snntc of which have developed 
since the Jonc.s study was made Eighteen locations arc con- 
sidcred potential lanilsliilc areas. Six areas which appear sta- 
ble were selected as a chock against the empirical predic- 
tions. The fifty-four locations selected nre considered 
representative of the reservoir rim. 

Pub. Jan 70: 29p.. NTIS No. PR- 1 94 (>«(); 1 1C S.TOO MF $0.6.S. 

SUPPORTED DY U.S. Dept, of Interior • Ru Rcclanmlion 

9.0048, HAMILTON 2 DEGREE 

J.O. WLLLS. U.S. Dept, of the Interior, GcnUrgical Survey. 
Denver, Coloratlii 8U225 

Slides to which projvcl pcrlains: Monianii and Idaho. 

Prepare a geologic map of the Hamilton 2-dcgrcc sheet at 
1:250,000 scale, integrating (tie pusl. current, and future per- 
tinent mapping done by inilustry. universities, and .State and 
Federiil agencies, iind incorporating geologic, geochemical, 
isotopic, iiiid gcupliysical data iis a basis for evaluation of 
land use and mineral potential. .Special purpose intcrprctiilivc 
maps and reports will he prepared of sippropriatc areas where 
potential hazards .such as landslides, unstable foundation 
material, faulting, ciirth(|uakc.s. aiui flooding arc present- An 
evaluation of known and potential mineral restmrees of l».ise 
and precious metals and fluorite along the margins of the 
Idaho Bathnlitli and siriiiahound copper in the Hcitian strata 
will he made. These data will contribute to the general body 
of geologic knowledge of the northern part of the Idaho 
Batholith and contribute in developing the regional struc- 
tural. stratigraphic, magmatic, inclamorpluc, and cn»si«iial 
patterns. They will further provide a proper basis for land u.sc 
planning for the diverse intercsi.s in this area of urban 
development in an outstanding recreational area. 

SUPPORTED RY U.S. Dept, of Interior - Gcologictd Survey 

9.0049, PROGRAM DESlON-1971 - SAN FRANCISCO 
BAY REGION ENVIRONMENF AND RESOURCES 
PLANNING STUDY 

UNKNOWN, U.S. Dept, of the Interior, Cicological Survey. 
Washinfilon, District of Cuinmhiu 20242 

Abstract: A comprehensive guide to a study of the 9-county 
San Francisco Bay Region describes a 4 year reaenreh- 

... ^ ^ ^ .1 . . Uii iUa 


faults nnd earthquake lui?urds, landslides and slope instubili- 
ty, physical and chemical properties of San Francisco Day 
and its circulnlion patterns, water-quality and pollution, areas 
subject to flooding, water supply and wa.ste-disposal systems, 
and available mineral and water rc.sources. Planning program 
elements described include state-of-the-art review anil anniy- 
si.s, a feasibility study of incorporating carth-sciencc data into 
urban planning information systems, and application and 
demonstration studies 

Pub. Ocl. 71: I21p.. NTIS No. PR-206 826. PC S.VOO MF 
$0.95. 

SUPPORTED RY U S Dept t*f Interior • Geological Survey 

9.0050, REMO'lE SENSING APPLICAIIONS IN 
HYDROLOGY AND GEOLOGY 

J. DENOYf.H, U.S. Natl Aero. N. Space Adm . Head(|uartcrs. 
Wnshittgum. DLstrici of Colti/nhia 20546 (7.370892) 

'Ihcse studies will determine the potential applications of the 
present state-of-the-art of remote sensing to the Army Corps 
of Engineers mis.sion. I hc disciplines involved are geology, 
biology, ecology, estuarine processes. Activities include 
vegetation classincalion, chemical and thermal pollution 
analysis, river turbulent cell analysis, determination of sur- 
face and subsurface geologic conditions, location of landslide 
prone areas, analysis of sediment deposition, siting of poten- 
tial project locations. iJcnlificalion of land use pallerns, 
ocean circulation tidal currents and tidal flushing, and moni- 
toring the impact of conslruction on the surrotinding environ- 
inciii. it is reasonable to a.ssunic that color, IR, and mill- 
ii.specirai piiotograpby, and SI.AR and scanner itiiagcry from 
aircraft, can signincaiitly enluincu existing data, thereby ex- 
panding the basis for w-ulvr rcsoiircus mnniigement decisions. 

SUPPORTED RY U S. Nnll. Aero. & Space Adm. 

9.0051, niTEClS or OI-rOULSVAllON ON THE ST A- 
BII.ITY OF NATURAL SLOPES ■ OREGON. WASHING- 
TON 

/>.//. GR4Y. Univ, of Michigan, School of Engineering, /tnn Ar- 
Itttr, Mielugnn 48106 

Ihc broad objective of this study is to exiiminc the extent to 
which deforestation and current logging pr.aclices affect slope 
stability on steep, mounltiin sites. I lii.s approach differs from 
studios commonly undertaken which have chiefly investigated 
the effects of forest practices on .surface runoff, soil erosion 
and subsc(|ucnt produeiiviiy. 

Specific objectives are ns follows: I To determine to wliat ex- 
tent removal of the forest cover affects the following physio- 
graphic and soil properly vvuiables: A. Soil moisture stress, b. 
Soil shear strength, c Creep susceptibility; d. .Slope 
.surcharge. 2 To determine how and to what extent changes 
in the alxive variables affect tlie deep seated .stability of a 
.slope by calculating and measuring: a. Factors of safely 
(igninst sliding, b Soil mantle creep rales. 

Steep slopes in two watershoclb in the H. J. Andrews Experi- 
mental Forest in the Cascade Range of Central Oregon have 
already been iiislrumemcd. In addition, it is planned to in- 
strument three sites on .slopes of the Cascade Ranges of 
Washington- 

SUPPORIED BY U S- Natl. Science Foundation 

9.0052, EFFECTS OF FOREST CLEAR-CUITING ON THE 
STAmLlTY Ol‘ NATURAL SLOPES 


forest cover appears to affect the deep sealed stability in two 
principal ways, vi/., by modifying the hydrologic regime in 
the soil mantle and by mcchaniciil reinfoicerrieni from its 
root system. This report describes a tlieroretieal stability 
analysis which should make it possible to predect the stability 
of a forested slope and assess the probable consequences of 
denudatiiin on a more lutional basts A fichl study presently 
being conducted in central Oregon is also dcserit>ed. Slopes 
have been instrumented tlicrc in order to obt.iiit quantitulive 
data on .soil moisture stress and soil nutiule creep before and 
after clear- cutting. 

Pub. Sep 69: 74p , NTIS No PI1I91 635; HC S3<K) Ml- $0.65 

SUPPORTED »Y U S. Nall Science l•out 1 dsltion 

9.0053. ACKPR l.AKE LANDSLIDE, MONROF, COUNTY. 
MISSISSIPPI 

D.M KLaDY. State Gettl Survey, dne Aron, 

Abstract: Mass wasting in the Tomhighee Sand Member of iFic 
Eulaw I'orniaiion (Upper Cretaceous) i.s not an iiiicomnion 
oecucrence on steep bluffs developed on this unit in 
northeastern Mississippi The niosi recent documented slide 
occurred on Monday, April 27, 197(1, in the vicinity of tijc 
small nian-inadc Acker Lake, approximately five miles (8 
kilometetsl north of Aberdeen. Ibis report is a description <'f 
the slide and an inicrprclalion by the authors of the factors 
involved in its development. 

Pul). 1973. 24p., NTIS No 1*11-228 697/9. I'C $4 2.5 MF$I.45. 

SUPPORTED UY U-S. Dept, of Inienor • O. W R.T. 

9.0054. ROCK STRENO TH FROM FAlI.UlU- CASES 

//•'. RiiDUNCLH, U S. Army, Missnurt River Fngr. Div . 
ODio/in, Uchraaka 

The purpose of this reseurclr is to obtain needed information on 
relinlilo value.t t>f shear slrenglh of iii-silii lock nmssc.s for tise 
in design problems involving higli rock slopes, rock bolting 
treutnients, sliding of siriiciiircs on rock fouiuintioits. tiimicl 
and poctul stability problems, etc The rccoitl of past rock 
slope fiiilurcs indtcalcs that these failures have been con- 
trolled by the slrenglh of key rock ilcfccts (joints, weak 
seam, faults, etc.). A related laboratory study at MRD lias 
succeeded in developing tcchnUiucs to appraise live frictionnl 
contribution to joint .strength (or other defect) «»<! in point- 
ing up the imjiortance of this additional .strength or ‘cohesion 
contribution' that results priotipally from the degree of 
roughness or interlocking of the joint surface. Studies by Pat- 
ton at the Univcrslly of Illinois, .itui views frequently voiced 
at (he 1966 Intcrnaticmal Rock Mecliauic’s Congrc.ss in Prirtu- 
gal and subsequent .symposia in the U.S.. h;ivc cni|)basijred 
the severe lack of informnlion tcgartling this ctvhcskw ctm- 
tribution and strongly suggest liiai it may be best appraised 
after backfiguring rock failures for stresses acting in-sitii at 
time of the failure. 

ans for the immediate future include a field study of known 
rockslide.s to dcMerinInc slope geology, geometry and ground 
water conditions, failure mass geometry, and movement his- 
tory. The study will be conducted in two areas: ( I ) hard rock 
slopes, and (2) soft rock slojvcs. Shear slrcngtb parameters 
will be calculated for the limiting equilibrtuin conditions of 
the failure ma.sscs The .strength paraniciors obtained in this 
manner are to be applied as guidelines in the design of stable 
dopes in rock. 

PPORTED BY IJ.S. Dept of Defense - Army 


This research project seeks to understand variidions in tree-ring 
growth in trees on certain debris sliiles in the High Plateaus 
of Utah and to relate tlie.se variations ti) slope movcincnt pat- 
terns. Narrow growth ring.s produced by lilliiig and by irauni.i 
of root shear will he related to movement determined by 
other methods, such as aerial photographic analysis of the 
debris slides Minor ecologic and climatic factors aficcling 
tree-ring cbaructerisucs arc expected to be removed by 
reference to a control group of trees growing on nearby sta- 
ble slopes T'ree-rjng data from trees with disturbed growth 
will be treated statistically and computer mnp.s generated to 
display tree locations at different points of time, hopefully 
re.siilling in a slope niovenient chronology that can be tied 
solely to (rce-ritig growth infi>rnnition. T he p.nltertis of move- 
ment and dating of events by trcc ring mclhod.s may allow in- 
ferences as ti) whether surge niccliani.sins operated within the 
dehri.s slides. 

SUPPORTF'D BY U.S. Natl. Science Foundation 

9.0056, THE INFLUFNCH OF CLAY MINERALS ON SUIT 
FICTAL FAR TH MOVFiMEN lS 

P-F. KF.HR, Columbia University. School of Arts, ,Veir York, 
W-w York 10027 

Al)straci; The report is a condensed summary hascii on studies 
cxlcmliiig over 10 years and covered by 16 piiblic.itiotis. 
.Mention is made of the elay-watur situation, the role of clay 
mincraU in lamlsUde roinv.ition, the range of speeds in knui- 
slide movement, the fluid movement of citiy (tliixotropy), 
and underflow in landslides. Disci)s.si(>n is indiidctl on then- 
fic.s of landslide origin. 

Pub. Mar 72 24p.. NVIS No. AD.7f.6 209/1. I'C 52.75 MF 
$1.45. 

SUPPORTHD BY U.S. Dept, of Defense • Air Force 

9.0057, LANDSLIPS IN SOUTTlFAS rURN OHIO 

K-H FVEHUTI'. Ohio State Univer.sily, School of Agriculliirc, 
Coliimhiis. Ohio 4.1210 (01 1000401 -S) 

Objective. Apply inforntaiion obtained at EORIK.' on Iniidsfip 
cnviioitmcnt. mecliunisms, rales atul pattern of nuiveiacni to 
a broader area of SH Ohio. Investigate rclutionships between 
landslips and Itindusc atul develop regionally applicable 
rccommenduiinns for their eunirot. 

Approach; Arens of farm slope instability will be plotted on 
topographic tnups tind/or air photos to determine actual .acre- 
ages affected in Noble and adjacent counties As many nf 
these areas a.s practicable will be examined to substantiate 
sinriiaritics or departures in forni and mechanics from those 
studied at HORDC. Past and present hindusc practices which 
m.ay have contributed to such mass-movements will be evahi- 
«tcd and amendment recommendations formulated A 
number of forested slopes will be studied to finally evaluate 
the value of reforestation in stabilizing the slopes of SE Ohio. 

Progress: A final report covering results from 1 967 through 
1972 was prepared and submitted to OARDC in June 1972 
vmder the title ‘Slope Movement and Form in Southeast 
Ohio*... Vertical vclociiy profile cylinders inserted in the 
slope at site 2 in July 1971 were excavated in November 
1972. Plots of these cylinders indicate both creep un*l shear 
motions have occurred and their amount is in close agree- 
ment with measured surface velocities and microlopog- 
raphy... Regional documentation of landslips in Noble county 
from air photographs has been initiated. 

SUPPORTED BY Ohio State Government • Columbus 
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9.0063, 


9.0058, DEVELOPING REMOTE SENSING TECIINIOUES 
FOR AIDING PREDICTION OF LANDSLIDES 

O.iy MINTZF.R, Ohio State University, School of Engineering, 
Colimihiis, Ohio 4.32 1 2 

The objective of this investigation is to duvolnp applications of 
remote sensing techniques for locating incipient landslides 
and forecasting conditions relative t(t occurrence. 
Procedures: The data arc to be collected by means of ground 
and aerial surveys. Soil and rock samples along with moisture 
content to appropriate depths arc to he collected- Color 
photography and thermal infrared imagery are to Ihj col- 
lected on a pre-arranged schedule coordinated with grouiul 
data collections. These data combined with the correlative 
geologic, soil, topographic and drainage features will tic 
analyzed in order to guide the .study of conditions that cause 
landslides. Progress: 1 he initial phase of cslalilishing regions 
(sites) where the investigation will be concentrated are near- 
ing completion. Selection of remote sensing techniques for 
use in the study is complete. Estahlishing the approprialc 
corrclnlivc procedures is in progress. 

SUPPORTED nV Ohio State University 

9.0059, STABILIZATION OF STEEP l.AND SLOPES - 
OHIO 

G.O. SemVAU, Ohio Stiile University. School of Agriculture, 
Colttiiihu^. Ohio 43210 

Objective: To determine identifying potential landslide areas 
from simple soil and topngr<iphic chartictcristics. To develop 
ond evaluate methods for .stabilizing land slopes by such 
praeliees us diversion channels, surface drains, siihsurfacc 
druins, and vertical wells. 

Approach: AnalyiiCitl, ntodcl. and field studies will be con- 
ducted to develop practical and economical measures and 
methods to reduce or to stalnlizu poicntial or existing land- 
slides in southeastern Ohio. Detailed field incavurcmcnis will 
be made at selected sites on the Eastern Ohio Resource 
Dcvulopnicni Center. Proposed solutions will be developed 
prinmtily from laboratory and analytical models. Drainage 
designs which appear promising will he installed at field .sites. 
Soil, topographic, and (tthcr features will be related lo con- 
trol measures. Basic information fi)r extending rccomnicmhi- 
lions to similiir areas will he developed by ctuirdiimtiiig the 
results with those front State Prtjjcet 401. 

Progress: Mcnsiirenicnts were mailc on concrete bench marks 
installed on or near the bencli terrace which was constructed 
in 1969. Soil movement hori/.ttiilully and verucnlly was insig- 
nificant during the previous year About 2,100 feet of iwo- 
incli diameter plastic drain tubing was installed on two hill- 
sides at the Eastern Resource Development Center near 
Caldwell. The drains were installed with a mole plow at a 
depth of about two feet on slopes which showed evidence of 
considerable soil movement. Twenty-two bench marks were 
installed to mciisure horizontal and verticid .soil movement. 
These benchmarks were constructed by placing 4 feel of 2- 
inch diameter plastic tubing in a 6- inch post hole and filling 
the space with sand. 

SUPPORTED BY Ohio State Government ■ Columbus 

9.0060, ENVIRONMENTAL INFLUENCES ON STABILI- 
TY OF SOIL MASSES - ALASKA AND OHIO 

TJ/. IVt/, Ohio Slate University, School of Engineering, Colum- 
bus, Ohio 43212 


cly. Soil tests will be conducted in the field and in the labora- 
tory. 

SUPPOR'IHD UY U.S Natl. Science Foundation 

9.0061. measure: and depict TROUBLE AREAS IN 
STEREO-MODELS • OHIO 

W.F. X’ORLI.I., Stale Dept cif Tran.sportation, Cdlunihiis, Ohio 
4.3215 

Stereo photo keys are being developed for the use of 
sicrcoplottor operator.^ in delecting and mapping the follow- 
ing fouiulatiiin problem -.ireas. landslides, landform voids due 
lo mining, soft fountlations, sinkhole topography, lacustrine 
tleposus. Reports issued: ‘Air Photo Pulterns of Landslides In 
Southeastern Ohio’, VV.F Norcll, January 1966 ‘Coal Out- 
crop and Overburden Mapping with Kclsh Plotter', W.F. 
Norcll. Higlnvay Re.search Record No 109 ‘Air-Photo Pat- 
lerns of Suhsurfacc Mining in Ohio’, W.F. Norcll, December 
1968 ‘Ohio Pholograninteific Research Solves Highway 
Fouiulation ami Right of Way Problems', Digest of Third In- 
terim Report of Rcsetireh by Waylaild F. Norcll, Public 
Roads, Vol. 36. No. 9. August 1971. 

SUPPORTED BY U S. Dept, of Transponation - F.H.A. 

9.(M)62, EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON W'ATFRSMEDS 

H.L. IW-.nniKSI-N, U.S Dept, of Agriculture, Pac. N.W. For. 
& Rg E.xp. Sla.. I’orilaiul. Oreaoii 97208 

Aluitracl: In two steej) liciKiwulcr drainages, landslides were the 
prcdoininaiii source of increased sedimentation of strcnins 
following timber harvest. I’ntch-ciit logging with forest roads 
increased sedimenuition compared with a eontrcil by more 
than 100 times over u 9- year period. Landslide erosion was 
greatest where roads crossed high gradient stream channels. 
In an adjacent clcarciil wtilershcd with no roads, sediraenla- 
tion increascil three limes that of the control. 

Pub. 1970: )9p., NTIS No. PB-194 9H7: MF $0.65 

SUPPORTED UY U.S Dept, of Agriculture 

9.006.3, DEVELOPMENT OF CRITERIA FOR RF.COCiNIZ- 
ING & IDENTIFYING SLOPF FAILURE FORMS AS DE- 
PICTUO UY REMOTE SENSOR RETURNS • NORTH 
CAROLINA 

/),// VOOUi, East Teun Stale University. Remote Sensing In- 
stitute. O'ry, Tcnucs^ce 37602 

Abstract: The study shows that the criteria developed from 
photographic images ilepictcd by remote sensing photography 
from NASA's North Carolina lest Site is based largely on 
pattern, color contrast, and geometric form. Patterns arc best 
reflected in the cmsional forms of sheet wash, rill wash, and 
gullying, and in the mass wastage forms of soil creep and 
rock fall and rock creep. Color contrast is significant in dif- 
ferentiating all erosional and mass wastage forms of slope 
failure. The color contrast between an object and its 
background is frequently the only means of establishing 
recognition. Geometric form is relied upon most often in 

m^noniyino nnd rctriFilichinu Ihi- uli>ntilv of (hp rnnid rnrm« i\f 
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10. LAND SUBSIDENCE 
PUBLIC ASSISTANCE 

10.0001, COSTS OF LAND SIJBSIDENCF. IN IMF 
HOUSTON GALVI-STON AREA. TEXAS 

W.L. TROCK. Texas A & \\ University System. School of 
Agficullure, College Station. Texas 77843 

While the fact of suhsidencc is known anJ appreciated, little ef- 
fort has been devoted to a dcierminatlnn of costs of this 
phenomenon in the area The private costs of protection, 
salvage and loss are not well known, and little more is knovvn 
about public expenditures made necessary by a sinking bnd 
area The evalu.ition of proposals to combat the piixlrfenv- 
proposals ranging from the creation of alleritative water sup- 
plies to purchase of affected lands--is not possible without 
measures of the cost of subsidence The benefits of cor- 
rective measures will he the costs saved, or no longer in- 
curred -So it is important that private and public costs he 
ascertained It will be the purpose of this project to deter- 
mine the past and existing costs of land sulisidcnce and to 
estimate these costs in the future if measures to curtail 
withdrawal of water are not taken 

SUPPORTED BY U S. Dept of Interior • O Wtr. Rcs. Rch- 

DISASTER MITIGATION 

10.0002, GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U S NAVY INSTALI.ATIONS 

J.B SEED. Calif Inst, of Technology. Graduate .School. 
PasiiiUiia, California 91 109 

Abstract; The rcporl summarizo the findings of the Natural 
Hazards Review Panel whose mission it was to investigate the 
nature and magnitude of the threats poscil to Naval bases by 
earthquakes and earthquake-related natur.al hazards including 
tsunamis, .seiches (amt the accompanying flooding), land- 
slides. mudflows and soil foundation failures which may 
result from earthquakes. In addition to citing hpecific 
problems for Naval bases in the San Francisco. San Diego 
and the Manila areas, the mtioduclion to this reporl recom- 
mends conducting a rapid visual survey initially to pinpoint 
the nature of various danger areas It then recommends the 
follow-on procedure leading to various .strategic and en- 
gineering decisions which will provide the required degree of 
protection to insure Fleet Operational Readiness and to pro- 
vide cost effectiveness in protecting the Navy against serious 
earthquake damage. 

Pub. Jan- 74: 45p,. NTIS No. AU-778 005/9: PC 53.25 MF 
$1.45. 

SUPPORTED BY U S Dept, of Defense - Navy 

10.0003, URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE, MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMFJMDAIIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFORE, State Div. of Mines & Geology, Sairamento. 
Califontia 95814 

Abstract: This report recommends loss-reduction measures for 


sion wetivily, expansive soils, fault displacei 
lui/.ards. tsunami hazards, ntui subsidence 
describes the nature, distribution, and nmgi 
proiilem. as well a.s cosi.s and effectiveness o 
reduction nieasurcb. and agencies re.sponsible 
sures 

Pub. Jim 7.3: nip,. NITS No. PB-222 447/5: 
1.45. 

SUPPORT ED BY t'.S. Dept, of Hoii.sing Si L 
incnt 

10.0004, COAL MINE DI-T-ORMATTON STUI 
SET, COLORADO 

C. R. DUNHVD. US. Dept of the Interioi, Gee 
Denver, Coloradi) 80225 

Stales ti) whicli project pertains: Ciilorado. 
Determine which geologic features and enginee 
of rocks control mine deformation problems, s 
sidencc. (2) roof falls, and (3) coal mine i 
hursts, so tlmt future mining can be safer and 
with a minimum of damage lu the environi 
imum utili/alion of coal reserves. I Make 
ginecriug geologic map of proposed or currci 
of the .Somerset district. C'oloratlo. at 1:12,0 
lural ami lithologic feimircs and physical prr 
ami rock in selected tnjtie workings, and deti, 
feels on Inimps and rock biir.sls 2. Make peril 
niensuremenis and defoimalion nitips or pro 
.'treas above producing eoal mines and dete 
processes are controlled by geology and ntir 
Monitor the seismic aetivily in titc Somers 
determine its relation to mine deformation at 
tion. 4. Study processes of natural arches iimli 
and lateral confinement and in various geologi 
to serve as an aid in designing more .stahl 
openings. 

SUPPORTED BY U.S. Dept of Interior • Geo 

10.0005, DEVELOP METHODS FOR PRI-f 
COMPONENTS OF GROUND MOVEM 
MINE WORKING.S 

D. Q. I LEICHER, U.S. Dcpl. of tlie Interior, IF 
Denver, Colnifiiln 8022.5 

To develop structural analysis procedures for pr 
merical values of vertical displacements horizi 
and curv.iture at specified points in the ove 
arbitrary configuration of the extraction volu 
into account the geometry and siruLTural pi 
rock strata. 

Subsidence measiirenienis and structural prope 
nmUUed from new, on-going and past rescar 
be used lo further develop nn existing com 
with a view to formulating the iiiatliematical i 
perties such that predicted subsidence conipo 
witti measured components. 

SUPPORTED BY U.S. Dept, of Interior - Bur- 

10.0006, MICUOSEISMIC DET'ERMINATIO 
MINE ENT RY STABILITY 

R.D. MUN.'iON, U.S. Dept, of the Interior, B' 
Denver, Colorado 80225 

The primary objective of this program is deter 


humps. 2) Investigate tlic possil)ility cvf employing a siirfacu 
or nearisurface detector network. .1) Determine the ability of 
tlic abutment pillar in relation to encroachment of final min- 
ing, and 4) Relate the 'noise' generated hy siihsidciicc to 
stress concentrations and variations in the strength of the 
overlying strata. 

SliPPOR l IiD IJY L; S. Dc])! of Interior - liurciin of Mines 

10.0007, ROCK MliCHANIC.S STUDY OF SHORTVVALl. 
MINING • KRNTUCKY 

F.D WRICIt r. Univ. of Kentucky, School of bnginecriiig. 
infiUm. Kentucky 4(1506 

I'he purpose of this study is to measure .subsidence and relate 
ground movements and ground pressures re.sulting from 
sliortwall mining of coal to the physical properties and 
geologic siruclurc id the eoalhed and enclosing strata. These 
relationships will he anah/eil in an attempt to develop 
methods for predicting the cffecl.s of shoriwoll mining on 
ground behavior under varying jiliysical condilitms. The work 
will include complete physical properly testing of ail samples 
and drill cores, complete mslruinentation. numiloring and 
data collection at (wo uiidergrouml test sites, ilrilling and in- 
strumentation of vertical boreholes; and the reduction of all 
cliilit collected 

SUPPOiniiD UY i;s. Dept of Interior • Ilurcaii of Mines 

10.0008, STATUS OI I, AND SUBSIDtlNCU DUF TO 
(jROUND-WATHR WIIIIDRAWAL IN MISSISSIIM*! 

D.Af. KilAOY, Mississippi St University, Schm)! of Arts, SUKe 
College, ,ty762 

'I'he objective of this study is to dctonuinc the status of sub- 
gidence due to groiiiid-water witlidrawal in the Mississippi 
Gulf coastal area Areas where siilrsKlence is saspected will 
be examined for evidence of suhsiilencc.snch ns cliaogeg in 
elevation of well cstuhlished beneU marks and fcuUires 
produced hy sulisiileiice. Reconiniemlations will he made 
concerning fulurc devL'Iopment ot‘ groiind-water supplies in 
areas where siihsidencc may pose prohicins. 

SUPI’ORTRD nv U.S. Depi. of Interior • O.W R T 

10.0009, DETTiCTION OI' SUH.SIJRFACK OPENINGS - IN- 
DIANA, MIS.SOURI 

i:.H liATLS. U.S. Army. Waterways T'xpcrimcnt Stalitm, 
I'Ve Miisis.sippi .50180 

Purpose of study/investigation: To ilevelop :i method for locat- 
ing and delineating solulion phenonicna (cavities, sinks, 
joints, etc.) in karslic terrain 

Approach or plan: Assess existing and rennjte sensing capabili- 
ties and limitations by nicans of performance tests and 
evaluations of new and prototype ct|uipnient Restrictions or 
limitations of .specific tcchniriucs will he cvaltiaicd as to ef- 
fective penetration distances and rc.solulion capabilities. 

Progress to dale: An extensive literalurc survey revealed that 
electrical resistivity (Bristow method) offered the mo.sl 
promise for delecting suhsnrfacc openings. Gootl results were 
obtained detecting air-fillcd cavities using the Bristow 
method in the karst area of Indiana. It was also determined 
that the lapies and grike structure common to this area (Indi- 
ana) presented problems t)f interpretation (hat required revi- 
sions in procedures for analyzing the data. Rcsohillon and ef- 
fectiveness of modified (Urislow) techniques and analysis 


10.0010. STUDY OF GROUND SHOCK INDUCFD 
I.IOUEFACTION AS A MECHANISM FOR FAII.URF. OF 
MILITARY IN.STALLATIONS 

J.C! JACKSON. US Army, Waterways Experiment Station. 
Vickxburg, Misxissippt .19180 

To tlclerminc the effect of percent saturation on wave propaga- 
tion phenomena in sands, in order to a.sscss the effect of the 
presence of groundwatci *>n free field stresses and motions 
caused Iry a nuclear hl:t.si, and to investigate liquefaction 
l>n(vn(ial of soils iiiuler the combination of outrunning and 
locally airhlast-induccd ground shock. Ground shuck due to 
earthquake.^ has caused the failure of conventional structures 
hy liquefaction (the formalion of a quick-sand conditions), 
the potential of tiucicar blast induced ground shock for caus- 
ing failure of military insliillations will be investigated The 
relevance of this work is the use of its results for construc- 
tion of protective structure facilities to prevent such failures 
tind in target analyses as a means of destroying enemy facili- 
ties 

A series of wave propagatiini experiments will be conducted on 
a incdlutn dense satul in the small hinst Innd generator in 
which (he percent saturnlion. grnundw.'ttcr table position and 
initial pore pressure will be varied to determine the effeet on 
free field stress ami motion, when high intensity airblii.st sur- 
face loading pulses and low frctiiiency oscillatory base mo- 
tions arc applied to (he soil specimens. Movement of inclu- 
sions covering a wide range of density will be monitored in 
order to detect any tendency for li(|iiefaction to occur. If 
possible, an cxpcrimeni will he designed for a future HE field 
test. 

Supporting agency address infortnation: OCE Waterways Hx- 
periment Station, Vicksbtiig, Mi. 59181) 

SUFFOUTRD BY U.S. Dept, of Defense • Army 

lO.DOlJ, l.AND-SURFACE SUBSIDUNCR, BAYTOWN 
AREA. TEXAS 

R.K (iAHRYSCU, U S. Dept, of the Interior, (iei»logical Sur- 
vey. /Iiwrni. Texas 787B1 

I’urposc 'The objective of this study is to determine rates and 
aiitounis of subsidence unci u> predict the rate and amotjnl of 
subsidence for planning, construction, and nuiinlcnance of 
the proposed levee or some other protective ineii.siirc. 

Mclh«)ds: Data on the relation of prc.ssurc decline to compac- 
tinit would bo collected and form the basis for determining 
the amount and rates of subsidence These data include in- 
ventories of ground-water putnpage anil oil and gas produc- 
tion and ilcliociition of pressure decline due to each. A study 
would be made of the sub-surface depo.sils with the use of 
driUcr.s' and electrical logs to determine clay and sand-bed 
thicknesses and composite clay lhicknc.ss. Ten wells would be 
drilled to obtain clay cores, to install core pressure measuring 
devices in clays, to measure pressure heads in sands, and in- 
stall compaction monitoring equipment. Water-level measure- 
ments would be obtained (o relate with data from a relevel- 
ing program initialed by the Corps of Engineers. 

SUPPORTED BY U.S. Dept, of Interior • Geological Survey 

10,0012, LzXND-SURFACE SUBSIDENCE, TEXAS CITY 
AND SEADROOK AREAS. TF.XAS 

R.K. GAUHYSCH, U.S Depl. of the Interior, Geological Sur- 
vey, Ausiin, Texas 78701 

Purpose; Tlic Corp.s of F.ngincers, in their concern for losses 
caused by hurricane floodine, has developed protection 
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gineers began siruciures In areas nf siihsiUence. Because of 
(he magnitude and rales of .subsidence .shown by periodic 
releveling 0^4?. 1954. 1959. 1964, and I97n in some 
areas, it Iras become more important than ever to consider 
subsidence The objectives of thi.s stiuiy arc to predict 
amounts and rales of sub.sidencc for planning, constructing, 
and maintaining the levees and holding (londs used for pro- 
tection. 

Methods: Exi.sting data on geology, hydrology, groundwater, 
and oil production, water levels and declines irt water levels, 
would be collected and analy/ed Ij'ndisturbed samples would 
be taken from test holes .and amrlyzcd for consolidation 
characteristics and permeiihilily. Observation wells would be 
installed to determine existing pressure proxies and reactwo 
with time. Borehole exien.someiers would be constructed. 
Compaction of the lop 1,500 feet of material would be nioni- 
tored at the Seabrook site and of the top 900 feci at the 
Texas City site. 

SUPPORTED RY U.S Dept of Interior • Geological Survey 

10.0013, CONIINUING OUANTirAIIVE GROUND- 
WATER STUDIES IN THE HOUSTON DISTRICT 

A.Ci. IVfNSLOiV, U S- Dept of the Interior. Geological Survey, 
-dujtui, Texo'! 7K7() 1 

Purpose: To continue with appropriate mndificnltons of the 
basic- data colicclinn program of the aquifers underlying ilie 
Houston district and thus provide the area with current, up- 
to-date information oti its ground-water resources. 

Methods: Operate iind maintain ground-water level and sub- 
sidence network as follows: Ohservalion wells. 6 recorder. 
500 non-reeordcr. I compaction recorder. Conduct pumping 
tests on new Inrgc-capacity wells; conduct inventory of tin- 
nual municipid, indiisiritil, and irrigition pumpage; collect 92 
water samples for chemical analysis, continue prepat;«i<m of 
wcll-invcniory records for pulilicalion; and analy/c. inlcrprci. 
and correlate all dnla collected with previously collected 
data. 

SUPPORTED UY U.S. Dept, of Interior - Geological Survey 
HAZARD REDUCTION 

10.0014, ARIZONA EARTH FI.SSURE INVESTKiATION 

C. WINIKKA. State Highway Department. IVuTciiix. Arizona 
85007 (2R63206()94) 

Land subsidence, which is occurring in agricultural areas of 
Arizona due to declining levels of groundwater, is causing the 
formation of numerous earth fissures Very little infunnaiion 
has been recorded concerning these fissures which generally 
occur in (he de.serl adjacent to the agricultural land. Fissures 
exist across interstate highways, railroads, in improved arctis, 
and in cultivated land. Aerial phoiogr.ipliy, field inspections, 
analysis of level lines, and ground water levels arc being stu- 
died to define llic extent of the problent. 

Document provided to S.S.I E. Ily the H R.I.S. 

SUPPORTED 13 Y U.S. Dcpl of Tfanspottatioo • F.H.A. 

10.0015, MASS PROPERTIES OF Oil. FIELD ROCKS - 
CALIFORNIA 

L.A. HLYER, US. Dept, of (he Interior, Geological Survey, 
Menlo Park, Caiifoniin 94025 


Research with the aid of borehole grjiviiy density and porosi* 
lofrsr { 1 ) comparisons with core analyse.s. gamma-gamri’ 
logs, MMxic or acoustic logs and well velocity surveys; (2 
vjiriou.s geologic problems including cau.ses of anomalous^ 
low density shales, density variations associated with thrust 
reverse faulting, basement fault and basin definition, and spl 
dome exploration; (.3) relationships between lithology, pctrC 
physical cliaracteristic.s, oil and git.s accumulations, and pos* 
depiwition.il history of sedimentary rocks in selected U.S. o' 
fields; 141 the inierprelaiion of surface gravity maps art‘ 
seismic surveys; (5) the study of ground water systems ant 
ground subsuicnee due to fluitl withdrawal; (6) the engineer 
ing systems and ground subsidence due to fluid withdrawal- 
(6) the engineering properties of surficial sediments. 

Research and development borehole gravity insirumcntatioii: 
(I) niinialiirized borehole grtivimcter. (2) borehole gravity 
gradionieter. 

SUPPORTED BY U.S. Dept, of Interior - Genlugical Survey 

10.0016, ALASKA GEOLOGIC F.ARTHQUAKE HAZARDS 

O PLAPKI-.R, us. Dept, of the Interior. Geological Survey. 

Menh Park. California 9402.5 

States to vvliich project periains; Ala.skn, 

The specific project objectives arc to reduce and evaluate risk 
in Alaska from tectonic clisplacemcnf. seismic .shaking, and 
vccondnry geologic effects. A more general goal is to gain an 
insight into tectonic processes within the scismically active 
zone of southern Alaska. 

Initially, research efforts will be concentrated in the highly 
seismic southern part of the Slate where mo.st of llic popula- 
tion and ccononiic development are cnncenifitleil. This 
research will hwer be extended into the southoastetn ami cen- 
tral parts of the Slate. Geological rcscarcli under this project 
will Ik* closely toorclintiioci with parallel gctiphysical projects 
hy the Office of Earthquake Research. 

The geologic studies will involve: I) preparation of delailetl 
maps of active surftice ftiiilts and evaluation nf geologic 
evidence lor late Cenozoic fault movement; 2) delineation of 
coastal areas that may be subjected to major eariliqiinkcs 
clmraclerlzcd by large-scale regioiiiil icctonie elcv.-nion 
changes and assessment of the hazards related to such move- 
menis (notably .sci.smic shaking, l.simamis. seiches, and re- 
gional warping); 3) identificution and evaluation of seconda- 
ry geologic hazards related to seismic shiiking in critical areas 
of high population density anil along transportation routes 
(such as Inndsliding. submarine sliding, liquefaction, lard- 
.spreading and compaction); and 4) preparation (with 
OERCS) of a synthesis of pertinent data on the tectonic 
processes in the sei.smically active junction between the 
transform ftmU syslenx in soutlwastcrn Alaska ami the 
northeastern extension of the Aleutian arc tectonic regime 
into south-central Alaska, to provide a broad framework 
within which carlhquiikc hazards in southern Al.nska can be 
evaluated. 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

10.0017, SUBSIDENCE AND RELATED ASPECTS OE- 
GEOTHERMAL SYSTEMS 

H.E. LOFCRLN, U.S. Dept, of the Interior, Geological Survey. 
Sacramen/o, California 95814 

Sul'sidcncc and ground movement frequently accompanies the 
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S To measure the strc.ss straiii paraineter.s of these iircas, and 
relate them to the extraction and injection of geothermal 
fluids IS of major concern in thu exploitation of geolhernial 
fields 

To conduct research on vertical and iiorixontal displacements 
and land-surface changes catised hy gcothennal cxiraclinns, 
fluid injections, itiduced subsurface prc.ssure gradients, and 
formation temperature changes, to differeotiate displacc- 
menls and ciianges caused hy geothermal development from 
those related to tectonic and nenr-surfnee effects, to analyze 
and interpret pertinent Itydrologic, geodetic, geophysical, and 
geologic data as a background for this investigation, ami at- 
tempt to relate geothermal changes to the regional geology, 
to obtain stress- strain parameters of the geothermal system. 

In cooperation witli other agencies, establish a network of 
bench marks around centers of gcotltcnnal extraction and in- 
jcciion. These to be accurately surveyed pcrioilicnlly to mcsi- 
sure hotizonlul and vcrlicid movement Determine stress- 
strain parameters of the gcuthcmial sy.stem, and rclnle these 
to fluid and heat withdrawals Relate stirface niovcnients to 
microcnrlhquake and geophysical data, and attempt to define 
the mechanics of the subsurface gcoiltcrmul system. 

SUPPORl ED UY U.S. Dept, of Interior - Geological Survey 

10.0018, LAND-SUnSIDENCE STUDIES IN CALIFORNIA - 
TO STUDY THU EXTENT, MAONnUDF. U 

J.F. POLAND, U S. Dept- of the Interior. Geological Survey. 
Sacranienio. Oilifnrtila 05X14 

In numerotis areas of severe ground-water overdraft. cITeciivc 
overburden stresses tire increased as inuch as 50 percent, 
causing Kignificani compaction of the aquifer system and con- 
sequent subsidence of the land surface. Iltcsc changes create 
economic and engineering problems in the operation of the 
ground-water basins and in construction and ntaintcnuncc of 
wuicr-trnnsport strucluros - cspeciiilly nirtjot canals. .Stress In- 
creases in an artesian system result frottt cither a tcduction in 
artesian iiead or a rise in tlic overlying water tabic. 

To study extent, magnitude, rates, and cauites of land sub- 
sidence in Califortiiii. to furnish criteria for estimating the 
amount of subsitience iliat would occur under assumed 
liydioiogtc change, to deieiminc whether subsidence is rever- 
sible in part ami in suggest ways for stopping or ameliorating 
subsidence. 

Detailed study of areas of active subsidence in Culifornni, rcl.il- 
ing measured siil)sidencc iin<i compaction or expansion of the 
aquifer system to the pertinent hydrologic and gcoUrgic 
parameters. Compaction and water-level recorders or gages 
are maintained at about 30 sites. Subsidence and rate maps 
prepared for periods between available leveling data. Labora- 
tory te.sting of core .samples to obtain hydrologic and en- 
gineering properties of aquifer systems. This is a companion 
project to mechanics of aquifer systems research project FC- 
57.075-F. 

Bused on the 1970 rcicveling in the southern San Joaquin Val- 
ley by the NOS (formerly C&OS), we prepared sub.sidence 
maps tlial indicated maximum subsidence of 3.0 feet. 1962- 
70, in the Tulare-Wasco area, and of 2.2 feet, 1965-70, in 
the Arvin-Maricopa are.i. We computerized the processing 
and plotting of compaction and water-level (stress-change) 
data, began reconnaissance subsidence investigations of the 
Sacramento Valley and the Oxnard-Ventura area, and 

.>r> ,>r.nr»:c,>l nf rt/tlonf ■:> I Cl finrtf^r flc. 


Los Banos- Kcitlcman C'ity area by the NOS. and prepare 
preliminary subsidence niajis from the unadjusted data; and 
continue subsidence studies in the Sacrtimcnlo Valley, the 
Oxmird-Vcntur.i area, and the S.in Jacinto Valley 

SUPPORT ED BY U S. Dept of Interior • Geological Survey 

10.0019, LAND .SUBSIDENCT-: STUDIES IN IHE SAN 
JOAOUIN VALLEY - CALIFORNIA 

J F. POLAND. U S. Dept, of tlie Interior, Geological Survey, 
SoemntfitU), Cdlifnrtiid 95814 

Objectives of this project are to study the e.Ktent, m.ignitude, 
rote, and causes of land sub.sidence in the San Joaquin Val- 
ley, Calif., to fuinisb criteria for estim.tling the amount of 
subsidence that would occur under assumed hydrologic 
change, to rlciermine whether .subsidence is reversible in 
part, and ter suggest ways for stopping or ameliorating sub- 
sidence 

SUPPORTED HY U.S Dept, of Interior - Geological Survey 

10.0020, DENVER URBAN CORRIDOR STUDIES • 
COLORADO 

IP./?. HANSLN. U S. Dept of the Interior. Geological Survey. 
Dfnvct. Coloniilii S022.5 

Project intends to derive nuixiinum possible geotechnical iiifor- 
tuaiion from existing available dsita, supplemented by areal, 
engineering gcohtgic, hydrtrgcologic, geochemical, and 
geophysical studies. Gcntcdinica] maps will he prepared at 
scnlc.s ranging from 1:12.5, BOO m 1:24,000. Project ctjvers 
virtually all the rapidly iii Ir.iniziiig area nt the firol of the 
l-roni Range, and Hie rural areas between, from I'ori Collins 
on the north nt Colorado Springs on the .<iouth--:i disiniicc of 
about 120 mites, in a belt -10 miles wide extending front the 
foothills cast ucro.ss the Colortido piedmntii. This is one of 
the fastest growing regions in tile Nation. It contains a broad 
spectrum of geotechnical problems, such as swelling and sub- 
suling fouiulation soils rclaied lo clayey and locssinl sub- 
strates. declining aric.siun water prc.ssurcb, shallow and rising 
water lnble.>., increasing urban ftmoff. surface- and groiiiid- 
wnicr pollmion, unstable .slopes ( Uinilslitlcs), declining gravel 
resources, urban sprawl across varied geologic ictranes. solid 
waste disp^ssul ptohfems, and geaeial eavirotimcatal degriulu- 
tion. Project Itopcs to point tip ways to help alleviate most of 
ihcxe problems through wise land-nsc planning and imple- 
nicntation. 

SUPPORTED BY U.S. Dept of Interior - Geological Survey 

10.0021, F.NGINEERlNCi GEOLOGY RECONNAISSANCE 
STUDIES Ob' COAS l Al. COMMUNITIES, ALASKA 

R.IP. LEMKE. U S. Dept, of the Interior, Geological Survey, 
Denver. Coforai/o X0225 

Stales to which project pertains: Alaska. 

Reconnaissance engineering geology studies, directed prin- 
cipally towiird assessing potential cur(lu)uake and other 
geologic iinzards, btivc Iroen completed in the following 
Alaska corrslal towns; Skagway, Haines, Sitka, Ketchikan, 
Mctlakutin. Petersburg, Wrangell. Yukiitat, Hoonah, Nome, 
Belhcl, Dillingham, Naknek-KIng Salmon, Unalnklccl. Kot- 
zebue, and Barrow. It is concluded that most parts of these 
towns arc btiUl on more stable geologic materials than tho.sc 
beiicaili towns heavily damaged hy the 1964 Alaska 
earthquake. Nevertheless, in the event of a large curlhquuke, 
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way have been released in open file, and reports nre in vari- 
ous stages of preparation for the other coniniunilics. As of 
early 1973, this large project has been reslmetured, and re- 
port preparation responsibilities for Silka. Mellakaila. 
Hnonah. Yakiilat. Bethel. N'aknck-King Salmon, .ind 
Unaluklect assigncti to project y550 ()0y4H. 

SUPPORTliD BY U S Dept, of Interior - Geulogicul Survey 

10.0022, DEVF.I.OP DESIGN CRITERIA FOR MINING 
SALT-DOME DEFOSIIS TO MINIMIZE SURFACK SUB- 
SIDENCF 

TA. MOHdAN, U S Dept of the Interior. Bureau of .Vlines. 
Dfnver, Cdloriidii H0225 

The objective is to evaluate the surface snhsidcncc or surface 
collapse potential of inullitMc levcl sah-donu* mines nml in 
develop engineering principles for the design of mines of thus 
type that are safer and less pinne to ctccssivc subsidence. 
Subsidence is to he inciisurcd on the surface and .'til three 
mining levels Shear strains measured on the upper levels will 
be related to the siilisidcncc on those levels caused hy mine 
closure on the lowest level 

SUPPORTED BY L’ S. Dept of Interior • Bureau of .Mines 

10.0023, r.STAfil.lSH IFCHNIOUES FOR MONHORING 
SURFACE SUnSinUNCH OVER MINFD AHUAS 

ii'J Tt'SCfl, US Dept of the Interior. Bureau of Mines. 
Denver, Coioriiilo H0225 

The proicct objective is iti monitor ground sulrsidencc over ohi 
mined areas, using equipment operable by mm-ecchnical |K*o- 
pie and to me.isiirc ground movunieni over and near operat- 
ing mines Movements over iil<l coal mincrl areas, opciating 
underground coal mines, and open.pit ntmes will l>c nwa- 
sured. The ctiuipmcnl used to make these nicasurciiicnts will 
include inuxpenslve nmnitojiug ciimpntent. inclinometer 
probes nnd automatic dalii acquisition .sysieiiis. television 
ptubes, an acoustic geologic logging system and time-domain 
reficetometry nicusuretnents of break eabli's. 

SUPPORTED BY IJ.S Dept of Interior • Bureau of Mines 

10.0024, Ml-ASURFMFNi AND liVAlAIATION OF SUIl- 
SIDENCn OVER A COAL MINE WITH VARYING 0V|;R- 
UURDEN THICKNESS 

W.N. YOUNGS, U S Dcpl. of the Iiilerior, Biiieaii of Mines, 
Denver. Colonulo 80225 

The work will include the measurcmeiu of the magnitude and 
rale of subsidence over several panels with rlilTcrent amounts 
of overburden .ind .surface slopes Mcasiircnients to he made 
will include vertical and horizontal movement as well as lilt- 

SUPPOKTED BY U.S. Dept of Interior - Btirctm of Mines 

10.0025, STUDIES ON THE FLUVIAL UNVIKONMENT. 
ARCTIC COASTAL PLAIN PROVINCE. NOR'IHERN 
ALASKA VOLUME I 

R.l. l.LWLLLEN, Arctic Inst- of North America, Washingum, 
Disfrref of Colombh 20009 

Abstract; Ihe studies on the fluvial environment of llic Arctic 
Coastal Plain, Province, Norlhcrii Alaska, include rcsciirch 
which ranges in magnitude from small polygon troughs to the 
Inaru River Basin The 208 figures inchidc stereograms, 
ground and .aerial photographs, graphs, curves, and maps. 
Ninety tables appear in the publication. The complete hydro- 
graphs for two tundra streams arc included. Discussions in- 
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10.0026, RETURNING UN I ■>*'•**<• ^ I > 

WASTES ro MINED-OU f V< >K>S 

H A. CARRLNTCR, Natl. Acti*-!- S f io • l 
trid It/ Coliimhin 200.37 (CM 1 <>' ) 

The Nalional Academy of Scit: ‘if 1 

ginecring will nssenihle a cvvimiiiliof 

slate of knowleilge riinl fcasil'»*ify »»f 
solitl wastes tcsultiiig from tic-of' cttiniiij 

for addiliunii) lines of invt.*slifl“fi«»*i wiJJ )>i 
derground coal mining Lretitt.*s 

the surface wltich occupy h|>4»«,*o, 

water and dust to surronniliiijl tiiotiK, .scjnic 
an<l occ.isii)nally slump with tf i Sii', to /'* * i •« *..*«• 
face subsidence, tiue to colln|»?**-' it licit? »>'i 

resulted in dcsiniciion of pi'iipor ty in iiiiiiiy I 
ing areas. The study fitnliiii-i-H . vvhjt-Ji xt'ill ii 
European experiences, as vvt?ll »•?< 
jccis in the United .SiiitL;s. will |>i‘i/iij 
judgment.^ on nllocaiion of rt.*Nt*iii t*l» I'tiiitl* 
legislation The slmly group will Itiivt.* hIx r t‘|>i 
the coal industry. Slate icgu Iti t< > i y 
cy. and universities. L'icld uxti in i tint Ic s n wilt li 
piles and inspections iiiiulu «»!' f ) pi tifi 

methods of replacing coal wtiHfos in nntloi'i 
final tepori is .schcthiled for St?| *t fiiil it* r, I •> V.l 

SUPPOUIUD BY U.S. Nall. Soionci* |•'l»%»n^ln^ 

10.0027, EARLY DETI-CIlOrM Aisll> C’OI 
SINKHOLE PROBLEMS - Al .AIlAN't A 

JO NEWTON, U.S. Dept, of tin.* Iritc'i ii»r. < ic 
lyaxhiitgloii. Disirki of Ci>liinih/ti I'f)-'? -f -J 

M.ap existing sinkholes and aic'tis ol’ »ic:liv'tr 
Aljibama. Invc.siigatc gcolopit.: txistl 1» y tl r* *1 1 »f-l 
.sites of collapse or siilisiticnoo . 1 • v ii 1 1 » ii 1 1 ? fi 

remote sensing as tools |<» locrito |iotc 
Establish gukleline.s to detect potoiiiitil Nlfikll^ 
highway corridors. 

SUPPORTED BY U.S. Dept. i>r ' n >* sr Hi t i t • 


10.0028, SUB.SIDF.NCR INVIiSTK » A TK >r>fS 
SOILS 

H.G. Agric. Res. A Hdiio. C 'cit**-**'. 

.33430 (FLAEV-()I6II) 

Objective; Study chemietd aiul pliy.sjcdl <j|ittt't‘ 
gitnic lioils as relalcd to rales ol* soil hit fi-sitlon*- 
.nniendnicnts .such as saiul, efsty. n Jii iti i n t J til t 
slcrilizcr.s and .sludge materials ixssHilslt; i> 

subsidence. Investigate conipcm i, fdtintf 
lion chain of organic soils in I -A “<•1^*^ **' 

Approach: Soil analysis • coin|if<j|^« t.*l)ori>i<-*‘* 
characteristics. Effects of environ t ||c;i t (n 1 
on subsidence. Carbon dioxicio 4 _.v*>lnM<*n ’ 

columns will be determined sin<f its * 

soil subsidence. Variables eonnitit. will i»t' 


MAJORDISASIF-U TYPE-S 


lempcfiiUirc. litnc tif mculnitum. soil pH. and water table 
hcigtii liffecis of soil treatments on subsidence. Amendments 
siicb cla^s. aUm\ii\um cvMvpownds, soil sterilizers, 

pesticides, and simige materials will be added to histosols to 
check subsidence inliihilion. Idcitliricatinn of compounds in 
organic soil rlcconiposition Cbcmic.il cliuiigcs (Kcutfing as 
the organic matter decomposes will be followed by analysLs 
of varirrus tractions for finielional groups and ba.sic chemical 
structures. 

Progress 1 be purpose of Ibis invesliKalion is to study the 
cfieniical and physical characlerislic.s itf histosols as related 
to tales of soil subsidence IXing chemkvd and spectroscopic 
methods, higher snlisuleuce rales can he associated with the 
following changes in liuniic .icid cliemislry; (2) iiicretises in 
CQdiH. pltenolic OH, qumonc. and IcUmic CO groups; thy 
decreases in aliph.iiic structnies as shown by IK spectra and 
alcoholic ON groups, and (c) decreases in molecular com- 
plexity as iiulicaled by l-M t/l-tb) rations Ihc chemical ceac- 
lions involved appear ti' be mainly irxidatiw. leading at first 
to the degradation ()f aliphatic Mrnciiires and finally at- 
tacking tile most si.iUle aiomalic stiucttites with degradation 
to C()( 2 ) ( '0( 2 ) evolution delenninalions from soil columns 
by ail aiiloniaied continuous flow infrared gas analyzer show 
that increasing iem|>ecalures ami water table depth arc 
directly relalcii to mcrc.iscd snlisidcncc- Mrmtvertic muck, a 
Typic Medifibrisi, lost 15 ciii/yr as evolved C whereas 
lerrii ('uia muck, a lyprc Mcdisaprisl. lost l.hl cm/yr Bulk 
tlensily and ',{ ash were inversely related lo the C loss. 

SUPPOUTI-d) ll> I locida St.ile (•ovcinment - lallahasscc 

10.0029. UI-MOII'. .SI AI.I-AHA AND PRACU 

RIVHR HASINS, I l.OUIDA 

/i C(>K/'/{. H S. Dept of the Interior, (leological Survey. 

ruiiiiui, I'liiiitiii 

( I) I liiorides .iiid pliosphides in central l-lorida move into the 
local eiivii(iiiiiicii( hy seepage from earilicn lagoons designed 
to coiil.iin .icid clUuenls prodiiecti lioin processing of 
phosphate ore A marked need exists to rapidly detect ami 
iiioiiilor .ireas subiecicd to these conlaininaiils. (2) A tieclinc 
of liydroslalic pressure ii.is .icceleralcd the natural process of 
sinkhiile forinalioii .uui homes aiul roads arc subjected lo 
sadden collapse Subsurf.icc geologic fcalures such as relic 
sinkliolcs. and faults aic related to .irens of impending col- 
lapse A marked necil exists to refine the lechniques for de- 
tecting areas of potential land collapse by remote sensing 
lech iii(|iie.s. 

(1) To syn<ipiically and regionally detect areas subjected to 
high conccniratioiis of fluoriilcs and phosphates and develop 
technic|iics to rapidly monitor extensive land areas siibjectcil 
to these eontatninants. f2) To tlclccl liyrlrogeologic condi- 
tions rchilcil to areas of impending land collapse and develop 
the icelinirjucs for delinc.iliiig land areas which have a low 
probability for collapse and/or subsidence. In addition, these 
lccliniqiic.s iimy he iiseil lo delineate areas where artificial 
recharge, irrigation anri ilrainagc practices may be defined 
and effectively applied. 

To apply remote sen.sing lechniqucs to the detection and nioni- 
loring of thtoride aiul phosphate contamination and the 
delineation of hydrogeoltigic conditions and geologic struc- 
tures relited to iinpcntliiig land collapse. (1) Ground-truth 
lest sites are csliiblislicd ti» lest airborne remote sensing data 
for the specific experiments. (2) Remote .sensing spectral 


Multispectr.il parameter mapping techniques to del 
phosphate contaminated areas by remote sensii 
developed. Fluoride-phosphate contaminated arc; 
detected by utilizing airborne ultraviolet scannei 
ci.illy liensity processed 

SUPPORTED BY I,' S. Dept of Interior • Geolog 

1(1.0030. VERIFICA'IION OF EMPIRICAL -MI 
DETERMINING RIVERUANK STARILITY (P< 
GY INVESTIGATIONS • SOIL.S PHASE) 

CC Calhoun. U.S Army. Waterways Fxperiii 
ktclr/jiirg, ^0U(1 

I’urpo.se of study/invesligHlum: To determine caus 
riverbank failures along the lower Mississippi rive 
prove ciiluiia for predicting soil conditions .md ? 
in liqucfaction-typc failures 

Approach or plan: Boring logs .ind gradation data 
planned for revetment in the Memphis, Vicksbui 
Orleans Districts are .inalyzed and potential susi 
liquefaction is predicted. Field surveys of riverh 
ftunished by the three districts arc evaluated t 
type of failure (citiicr shear or liquefaction it 
slide), and previous predictions based un enipii 
arc evaluated. 

Progress to date: Annual rcpiuts were published o 
1954 lo I96H. Starting with the 1968 data, rep 
biennial. The first biennml icpnti. Potainology li 
Report 12-21. Verificutu)n of Empirical .Methot 
nrining Rivcrb.ink Stability. 1908 aiul 1969 Dti 
published. The cntpiiical criteria, modified in 19 
to classify line sands into /one A and zone I 
gradation, and in predict potonci.il siisccpiibiliiy 
littn if the zone A saitd thickness is 20 ft. or ni 
ratio of overburden tliickness to /one A sattii 
U 85 nr less. During 1968, the criteria were exp; 
elude ihc depth of thalweg for making predictin 
lions in the New Orleans District Since 19,54, a 
Dow failures have been recorded within 50() ft. 
boring locations, with 91 locaiion.s predicted to 
hlc and only 12 locations prcdicieii to he stabi 
many locations predicted lo be uiist.ihlc ba 
pcricnced flow failure. 

SUPPORTFD BY li.S Dept, of Defense • Army 

10.003U .MRA.SURF AND DEPICT TROUBLE 
STEREO-MODELS - OHIO 

B'.F. NOREIJ.. Stale Dept, of Transportation. Cuit 
43215 

Stereo photo keys arc being developed for 
slereoploltcr opcrnlors in detecting and mapping 
ing foundation problem areas: landslides, landfon 
lo mining, soft foundtiiions, sinkhole topograph; 
deposits. Reports issued: ‘Air Photo Patterns of I 
Suuthe.istern Ohio*. W.F. Norcll. January 1966. 
crop and Overburden Mapping with Kelsh I’l 
Norcll. Highway Research Record No. 109. ‘Aii 
terns of Subsurface Mining in Ohio’, W.F. Norel 
I96H. ‘Ohio Photogramineiric Resetirch Solvi 
Foundation and Right of W.iy Problems', Digest 
terim Report of Research by Wayland F. Nc 
Roads. Vol. 36. No. 9, August 1971. 

SUPPORTED BY US. Dept of! ransportation • I 


The objccUve of thi« proposcil is to develop a It’chniqiie which, 
when incorporated in groundwater management programs, 
will permit an optimum utilization of water resources, conso- 
nant with acceptable minimal subsidence. Spcciricully, the 
proposed technique ivill assist in the determination of the 
areal disirihtition of water wells, and in the selection of 
aquifer intervals to be exploited and the tolerable rates of 
depiction The application of the technique will minimize and 
possibly halt subsidence where it is objectionable, ihereliy 
reducing damages being inciirrctl by urban .sy.sicmb 

The proposed technique will be dcvelopcti by correlating data 
obtained front several U S Geological Survey observation 
ar\d lest wells. Uicated in the HoMSton-Galveston nrea. with 
laboratory consulidalion charactcrislics of clay samples taken 
from the aquifer systems underlying tbc sulKtideiice field 
uixdcr investigation The laboratory cqiiipoionl will siniiilalc’ 
field conditions. The clay specimens will he .subjected to the 
effect of slow fluid pressure decline. A computer program 
will be developed to facilitate the calculation of the an- 
ticipated amount and rate of land .subsidence associated with 
a given rate of fluid pressure decline over a given area. 

SUPPQRTF.n UV U S Natl. Science ToutuUwism 

10.0033. DEMONSTRATION Ol- A TtCHNIOUr l-'OU 
LIMITING THE SUBSIDI^NCT. Ol- LAND OVfiK ABAN- 
DONED MINES HOCK SPRINGS. WYO.VlINTi 
UNKNOWN. Unknown Inst or Indiv, Oninl. 

This cepotl provides guidance to community plamters and deci- 
sion- makers facing subsidence problems over abandoned 
mines. It is based upciii the findings, results, and conclusions 
of the demonstration ptoject carried out by the City of Rock 
Spring.s. Wyoming in October 1970. The aims of the project 
were; Dcinoitslratc the feasibility of backtllling underground 
mine voids for the pteverxtion and alleviation of Mirfaee sub- 
.sidcncc by a proce.ss developed by Dowell, a division of Dow 
Chcmiciil Company. Assc.ss the rclsitivc effectiveness of the 
process, its cost and benefits and its potential utility in other 
applications. Determine how (be process might be applied in 
other cjlie.s like Ruck Springs to deni wTlh their subsidence 
problems. Determine whether the process arivaivces the 
technology for subsidence prevention 

Pub Nov. 73: 2Hp., NTI.S No P II. 2I270K. PC S.VOt). 

Abstract provided by FDAA. 

SUPPORTED BY U S. Dept, of llmismg & Urban Develop- 
ment 


11. SNOWSTORMS 


DISASTER MlTIGAnON 

11.0001, URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE, .MAGNU UDF.. «S COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFORE, State Div. of Mines & Geology, SM-ramenio, 
California 95814 

Abstract; This report rccommend.'i loss-reduction mca8urc.s for 
10 geologic problems which collectively threaten an esti- 
mated $55 billion loss in California's urban areas from 1970 
to 2000. The problems are earthquake shaking, loss of 


problem, as well as costs and effectiveness of I 
reduction measures, unti agencies responsible ft’ 
sures. 

Pub Jun 73: II Ip,. NTTS No Pn-222 447/5; I** 
1.4.5. 

SUPPORTED BY U S Dept of Housing .li: UrL 
meat 

11.0002. SNOW AND ICF. DETECTION ANI> 
SY.STEMS 

A. I MCCONE. M U As.sociate.s, San Ramon. I'ati) 
f04.5294(TRA)S) 

The objectives of this contract arc to deierniine sys 
ment.s for snow and ice detectors, to select tlie l>< 
available for each requirement, and to evaluate 
warning system for icy bridge conditions. Work 
a reference manual for use by maintenance mu 
gineers in selecting, installing, operating aiul nmi 
gle or nuiltiplc snow and ice detection and wumit 

Dociimctil provided to .S.S.I E. by the T R.A.I..S. 

SUPPORTED BV U.S. Deptof T ransportation • I 

11.001)3, THE MODIFICATION OF CiRl A 
WINT HR STORM.S 

H.K. WEiCKMANN, U.S- Dcpl. of Commerce, f 
IMiys. & Chem, Lab., DonUtfr, C'obrdilo 8(1.102 

Abstract: In the Great Lakes region of the U.S. A., 
intensive winter storms form Ibrougb a cotnbinti 
continental air moving over large siill-inirrozci 
warnt water surfaces. These storms, (Ie|)ciiilitt 
trajectories over the lakes and their persi.si 
precipitate large antoiints of snow onii) the 
shorelines of the Great Ltikes. NaturnI freezing 
ccniralion causes heavily rimed crystiils to form; 
creases their number, atid prcvent-s riming, wli 
Causes smaller crystal fill] velocities. Coiisetiiit 
smaller velocities mciin a longer transport of snov 
and away from the urban ami industrial eunte 
.shores. '1 he experiment is designed around it iik 
metical model and a micrtipby.sicnl model of .siaw 
motion T he great variiibiliiy of the cloud systeim 
clear definition of a homogeneous sample of con 
periments and. therefore, niiikes a clear statistica' 
possible. The execution involves seeding from the 
air, tracking the seeding agent through the cloud 
an airborne freezing nucleus counter, and ani 
nuclei in the precipitated snowcryslals. 

Pub. Jan. 73: 1 lip , NTIS No. COM. 73..50830/I: P 
$1.45- NTTS. 

SUPPORTED BY U.S Dept of Commerce • N.O. 

11.0004, NATIONAL EAST COAST WINTT-U 
OPERATIONS PLAN 

UNKNOWN, U.S. Dept, of Commerce, Natl Occ 
mos. Admin., Rockville, Maryiaiul 20852 

Abslracf. The repoa discusses the National Fast C 
Storms Operations Plun to develop a program 
furnish weather observations for use in predicting 
ing adequate and timely warnings of severe aa 
winter storms along the east coast of the United 
plan considers the use of surface platforms, a 
satellites. Arrangements, if practical, arc made I 
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11.0005, SNOW FORECASTING FOR SOUTHHASTERN 
WISCONSIN 

R IV. HARMS, U.S Dcpi of Con\«oetcc, N.iU- Weafhcr Ser- 
vice, Kansas City, Miswuri 

Abstract: There arc several types of winter .stotms which can 
produce very heavy snow in .southeastern Wiswnsiii and the 
lower Great Lake.s region Two of these appear to be readily 
rccognirabic in their early stages of dcvelopntuni. To 
facilitate discussion by forecasters these have been 
designated by the popular iiiimcs, ‘Panhandle Hook’ and ‘Al- 
berta Clipper’. A thirtl type, the ‘I.owct Mississippi’ storm, is 
more erratic and considerably more dirricnll to rorecast. ns 
arc the ‘Westerly Storms’ which travel .south of Wisconsin 
and generally begin with snow but usiially change to freezing 
rain and then ruin trr drizzle. This paper presents ti model for 
each of these types of storms, and a snow' depth forecasting 
sclieme with niodiflciitions for types where appropriate. 

Pub Nov. 70- 22p., N i ls No COM-7 l-(H)l 10: PC $3.00 MF 
S0.95. 

SUPPORTED nV U.S. Dept of Conintorce - N O A A. 

11.0006, A SYNOPTIC CT.IMATOLOGY FOR 
SNOWSTORMS IN NORTHWESTERN NEVADA 

B.L, NELSON, U S. Dept of Comnterce, Natl Weather Ser- 
vice, .Salt Lake Cii), Utah 

Abstract: The purpose of this study i.s to provide a climutologi- 
cal aid fttr forecasting snow in northwestern Nevada A irdal 
of 1 12 snowstorms affecting Reno. Lovelock, or Wimicmuc- 
cn were analyzed to determine if these storms could he 
Ciitegurizcd into separate types. Five sup, irate categories were 
defined and are disciussed. nxam()lcs of four of ilicsc types 
arc provided. A scpurulc discussion of the unusual ihun- 
dcrsiorm-snowstorm occiirfcnce on May 2(1 • 21, HJ7I. is 
also provided. 

Pub Tcb. 72: 3(lp.. NTIS No. (•OM ?2.|()33K. PC $3.00 Ml- 
$0.95. 

SUPPORTED GY U .S. Dept of Commerce • N.O A A. 

11.0007, PHYSICAL EVALUATION OF CLOUD .SHEDING 
TECHNIQUES FOR MODIFYING OROGRAPHIC SNOW- 
FALL • THE CASCADE PROJEC T 

FA'. HOBBS, Univ. of Wasliington, Scliool of Arts. Sealflr, 
\Viishinf{ioii 98105 

In 1968, the University of Washington, uiiilcr support from the 
Department of Interior and the State of Washington, initiated 
the ‘Cascade Project' which was designed to develop a seed- 
ing technique for redistributing snowpack from winter storms 
from the wrest slope of ibc Cascade Mo\intains to the cast 
slope in order to augment the Spring riinolT into the Skngil 
River and Raker River which service the arid central region 
of the State of Washington. Criteria have been established 
for snowpack redistribution and in F'Y 1974, the University 
of Wa.shington will e.stablish the design for a possible pilot 
operation under joint State and Federal funding. This grant 
will provide support to the University of Washington to .sup- 
plement the present statistical design w-ith scientific observa- 
tions, and mathematical model development which will assist 
in the understanding of the atmospheric mechunism.s Involved 
in snowpack redisiribulion, nnd pcrinit the transfer of this 
technology to other geographical areas 

SUPPORTED DY U.S. Nall. Science Foundation 

i« k Jiwr A 


The purpose of this project is to perform all empirical and 
theoretical analyses necessary for a complete treatise on the 
control of blowing and cli 'ting snow, based on the ex- 
perience of the investigator, published literature, and studies 
of the Wyoming 1-80 Snow Fence System. Specific items to 
be included are cstimution of required capacity, optimum 
configuration, height, and placement of snow fences; tripping 
efficiency, procedures in engineering, and highway design for 
minimizing snow problents. 

DrK.’umen( provided to S.S I.E. by the H.R.I.S. 

SUPPORTED DY Wyoming State Government • Cheyenne 

HAZARD REDUCTION 

11.0009, FREQUENCY AND INTENSITY OF FREEZING 
UAIN/DRIZZLF. IN OHIO 

M.E. MILLER, U S. Dept, of Commerce, Weather Rureau, 
Corilen City, Npv.- York 1 1 530 

Ab.stracl: Information presented in the study could he used to 
determine the probable stress which buildings, utility lines or 
otlier subjects would have to withstand from jee storms in 
Ohio. A mean recurrence table of annual number of days 
v«.ith freezing rnin/drizzle for return periods of 2. 5. 10, 25, 
50, and 100 years woh devised for eight Ohio locnlion.s from 
output generated from a Poi.sson probability routine. Duily 
precipitation amounts associated with Ohio icc sturms were 
less th:in .06 inch on 72.6 to 89.6% of the days with freezing 
ruin/drizzle. Wind direction and speeds associiitcil with 
periods of freezing ruln/dri/zle were also summarized. 

Rub. Feb. 73: lip.. NTIS No. COM-73-1057(): PC $.T0() MF 
$0-95. 

.SUPPORTED DY U.S. Dept, of Commerce • N.O.A.A 


12. TORNADOICS 

INDIVIDUAL ASSISTANCE 

12.0001, DISASTER INVES TIGATIONS 
C.G. CULVER, U.S. Dept, of Commerce, Natl. Bureau of Stan- 
dards, Disfrici of Culiiiiibia 20234 

Reasoius for starting or progress lust year: Post disaster in- 
vestigations conducted last year include: (U Flood damage 
following Hurricane Agnes, (2) Managua Earthquake in- 
vestigation. (3) Collapse of Skyline Towers high-rise apart- 
ment building, and (4) Tornado damage in Fairfax County, 
April 1973 

The Hurricane Agnes invcsligaitun led to an NBS project for 
the Department of Housing .and Urban Development in 
which NBS supplied technical assistance to HUD relative to 
the temporary housing (mobile homes) provided to the flood 
victims. A final report on the project was submitted to HUD 
on December 13, 1973. During the Managua Earthquake in- 
vestigation, the CRT post disaster survey team provided 
direct assistance through (he U.S. State Department to the 
Nienniguan government in evaluating the safety of damaged 
buildings in Managua. A report of this work will be published 
in the Bulletin of the Seismological Society of America. In 
addition, CBT is working through the Depanment of Com- 

tn / 1 a «/ m AnI n a > I a ril 
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had been viofajcd during ihe construction of the building and 
if standards violation contributed to the collapse A final re- 
port on this project was submitietJ to OSHA on June 11, 
1971 In addition, an Interagency Agreement between NDS 
and the Oepatiment of Labor related to continuing NBS 
technical assistance relative to OSHA activities was forni.il- 
i?ed 

The investigation of tornado damage provided direct input to a 
project being conducted by CUT for the Defense Civil 
Preparedness Agency regarding the nalur.nl hazards cvaluti- 
lion of existing biuMings. Typical failure modes produced by 
tornadoes were identified and significuiil building parameters 
to he evaluated in surveying the hazard potential of existing 
buildings were developed 

Approach: Investigations will he conducted following Ihe occur- 
rence of significant natural disasters including earthquakes, 
hurricanes and tornadoes Surveys of other disasters, such as 
building collapses, fires, etc. will also be conducted as part of 
(his program. (Text Abridged) 

SUPPORTF.n nv U.S. Oepl ofCommetce • N B S. 

12.00U2, TORNADO • THE VOICE OF IHE PEOPLE IN 
DISASTER AND AFTER - A STUDY IN RESIDhNTIAI. 
INTEGRATION - TEXAS-fl.UBBOCK?) 

MS- Texas Technological University. School of Arts. 

Luhbock. feitir 79409 

Abstract The basic focus of this research design is rhe study of 
the adjustment of the three ethnic groups. Anglo, Negro, and 
Mexican Amctican- rcnccting the Ui-pattitc population com- 
position of the city- -to their new neighbors and their new re- 
sidential setting How do people learn to live together when 
they must- not directed by law or human value systems but 
by the freakish circumstance of nature, a destructive tornado. 

Pub Sep. 71: 19?p . NTIS order No. PD-20.S 752; PC S3.(l{) 
MF $(1.95. 

SUPPORTED BY Texas TechnologicaMJnivetsity - Lubbock 


PUBLIC assistance: 

I2.000J. THE OCHELTREE TORNADO - A CASE ST UDY - 
MISSOURI 

W.E. FISLEY, U.S. Air Force, Environ Tech. Appl Center. 
R'<ir/i(itg(nri , Distrki of C<»l<int6(<i 

Abstract. A classic example of the midwestern United Slates 
tornado occurred near Richards-Gcbaur AFB, Missouri, on I 
May 1972 (GMT date) as an associated feature of a steady- 
state severe thunderstorm. This case study of that storm 
describes synoptic and mcsoscale aspects of the situation 
using meteorological charts and diagrams and piesenis radar 
scope photographs from the Air Force Air Weather Service 
AN/FPS-77 Storm Detection Radar at Richards-Gcbaur AFB, 
near Kansas City, Missouri. liKluded In the photographs are 
.several highly unusual range height indicator (RHI) sections 
through the parent thunderstorm and tornado tube. A partial 
survey of damage caused by the toruatkr is included. Some 
suggestions to non-ceniralized weather forecasters for coping 
with an imminent lornadk thunderstorm are presented in the 
final section of the Technical Note. 

‘ub. .Mar 73: 35p.. NTIS No. AD-768 391/S: PC 53.00 MF 

$ 1.45 

UPPORTED BY \J.S. Dept, of Defense - Air Force 


Absirncl: The Huilding Research Divis 
rcaii of .Stumlards In.stiliitc of App 
threc-man team to investigate the ci 
other sinictuTCs caused by tlic ton 
bock, Texas, on Miiy 11,1970. Tl 
authors of this repori-carried out | 
the grciind and from a helicopter on 
and 16, 1970. The report is hasetl i 
(luring (his period Inn includes some 
agencies and individnuls whose assist 
ihe report. The report concludes llu 
in Ihe design and construction of bui 
would have greatly reduced the da 
liock. It also notes (hat natural dis 
tests of buildings and urges the deve 
criteria with respect to wind loads 
mcnis. 

Pub Mar Tl: 44p.. NTIS No. Com- 
$().95-NTTS. 

SUPPORT IiD BY U..S Dept, of Conn 

J2.0005. FEDFRAl. PLAN FOR MU 
VICES & SUPPORTING RU.iil-AF 
1974 

UNKNOWN. U.S. Dept of C'ommeri. 
mos. Admin., Wti.iliiiiKUm. Dhiriti of 

Abstract: TTie federal plan is the nii 
developed l)y tiio federal eoordinaUn 
vices and supporting research in res 
Public Law I17-X43. Tliis plan rocii.scs 
icrological services that will conlribi 
safety and welfare and to Ilic effee 
inent, 'i'hc htgliesi priority is being g: 
needed to observe, predict, and pro 
storm.s, such ns hurricanes and lornac 

Pub. Jun. 73: 62p.. NTT.S No. COM-74 
$1.45, 

SUPPORT ED BY U.S. Dept, of Com: 

12.0006, XENIA REBUILDS 

UNKNOWN. Xenia C’onimission, Xrnii 

Thi.s report contains strategies for rel 
UisnMer. U is concerned wUh the f< 
siruction, objectives and policies for 
isling .situation, design conce|its for 
stdential situation, land use recommi 
and implementation mcclianisms. 
inannei in which an economically si 
in a form which is both acccptalile ai 
sidenis. 

SUPPORTED BY U S. Dept, of Hoi 
menl 

12.0007, MORPHOLOGY OF T WO 
AN ANALYSIS OF NSSl. DATA 
OKLAHOMA CITY, OKLAHOMA 

.S.L. fiARNES. U.S. Dept, of Conttnet 
l.ul)., Norman, Oklalioiiui 

Abstract; On the night of April 29-30, 
ilersionns passed over the NSSl.-op< 
network in central Oklahoma. Mon 
graphic recordings, upper air sound 
stations, and digital radar data wer 
Dart of a snrir.s rom'prnmij vnriitiic 
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.SliPPOR'IFD HY LI S Dcpi (if Commerce • N O A.A. 

I2.000H, TORNADO INCIDI-NCI- MAPS 

/) COVHl. OS Depi of C’ointnurcc, NaO Severe Storms 
Lab , i^kldhonu! 

Ahsiraci; Toniailo <'c<.'»irrent'es in the L'nilcd States have been 
talnilatcil and shown on maps since 1X84, hut very few of the 
109 such maps, reproduced and discussed here, show acliitil 
tornado incidence tier year per unit area; most ate totals for 
periods of (> to 02 ye.irs, by st.ites, or by latitiide-longitudc 
quadrangles of varying areas. It) (he past eemuty. the ap- 
parent center ot maxiniuni tornado incidence has moved 
sovithwoKlward, from westeiit Illinois tt) Iowa and Missomi, to 
Kansas, .ind now to Central Okl.ihoina. where the anrttial in- 
ciilenee per 10,(101) sipiare tidies is to 21 tornadoes, de- 
pending on the period for which reporl.s are used Prolifera- 
tion of official lahnlalions, by slates and (|uadfanglc.s ami fur 
varying periods, has obfuscated the pattern of lornadt) occur- 
rence, and failure to taluilale and map the actual damage 
areas has precluded a ciciii depictioti of ucliial tornado 
hazard lo eliminate conriision, liihiilaiions and damage area 
m.ips hy 5-year and 1 ( 1 - year (teriods heginrtitig in 19.56 arc 
reconinieiuied 

Puh. Aug 70 HAp.. NILS Order No. COM- 71.00019: PC $.1.00 
Ml' $0.95. 

SUPPOR I Fl) IIY U S. Dept of Comtncrcc • N.O.A A- 

12.n009, TOUNAD()!-S IN I IiNNI-SSLI* (19161970) WITH 
RI-ri'RHNCL TO NOIAHI.l- lORNAOO DISASTtiP IN 
Tm- UNI IT'D S I A l l'S ( 1XX0.I970) 

J.y. VAlKSMOlifi.u U S Dept tif Coinrticrcc. Nall Weather 
Service. 

Ahstracl, The growing neerl for toriiaslo information on time 
and iire.il ilislrilmlion ptornplcil this study A <lcM.’ri|)tioii of 
most destructive past tornadoes in l eniicssec i^ given. Chart.s 
and tables of sialistics of lornado oeeuncncc. diiy.s, death, in- 
juries .iiid damage .ire presk'tiled A remiirkablc iitiprovciucni 
in llie tornado fatality rate in recent years is noted. 

I’lih. Dec 71; .^7. NTIS No rOM-72- 10249: PC S.VOO Ml- 
$0.95 

SUPPOR n- D BY U .S. Dept, of Commerce - N.O A.A. 

12.0010, ARIZONA •I'DDV rORNADORS 

R S INGRAM. U S Dept of (’oinincrcc. Nall. Weather Ser- 
vice. Salt Liikf Ciiy. i’lnh 

Abstract: Not all (ornadoe.s and funnel clouds reported in 
Arizona are true tornad«ics Perhaps as miiny as 75 percent 
of them are ‘eddy lormuloes'. dust tievils, hail shafts, or areas 
of heavy raiu. Ihe app.ireiu inercaso from 1963 to 1973 is 
not believed in be related to citanging mcieorologlcal condi- 
tions, but lo other factors such as: increase in population; in- 
crease in public awareness due to disaster puhlieily. over- 
reaction tluc to the I 97 I tornado in Tompe; and the fact that 
not all localized Lircular siornis are true foinadivcs. 

Pub. Oct. 73: 1.2p.. N i ls No. COM-7-1- 1 0465/4: PC $4.00 MF 
$1,45. 

SUPPORTFD 13Y U.S Dept of Commerce - N.O.A.A. 

DISA.STER MITIGATION 

12.0011, URBAN (JEOl.OGY PLAN FOR CALIFORNIA - 

ir- ki.—.... >. .lAy-vi,,', ll-vlt D. r'm’TV /Al.- CTZM 


Abstract; This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti- 
mated $55 billion loss in Ctilifornia’s urban areas from 1970 
to 2000- The problems arc earthquake shaking, loss of 
mineral resources to Lirbunizntion. landsliding, flooding, ero- 
sion activity, expansive soils, fault <lisplacemcnt, volcanic 
hn/ar<ls, tsunami hazards, and subsidence I'he report 
dcscril>cs the nature, dfstrihulinn, and magnitude of caclt 
pntblem, as well as costs and effectiveness of possible loss- 
rcdiiclion inciisiires. and iigcncies responsible for those mea- 
sures. 

Pub. Jiin 73: I I Ip.. Ni ls No. Pn-222 447/5: PC $7.75 MF 
1.45 

SUPPORTFO £fY U.S. Dept of Housing & Urban Deveittp- 
ment 

12.0012, national fil-VERF. LOCAL STORMS OPERA- 
TIONS PLAN 

R./C. HAl.l.GREN, U.S. Dept, of Commerce. Natl. Oceanic 
Atmos. Admin . Woshhxfiion. Districi of Coliiinbiu 20235 

Abstract: 1'his is the sixth of an annual series of National 
Severe Lociil Storms Operations Plans It outlines the respon- 
sibilities of the variniis United States tigcncies which provide 
metcorologicul services in observing and forecasting severe 
local Morins. One chapter provides tlennilions and other 
chapters deal with deiail.s on forecasts and warnings, commu- 
nications. observation and publicity. Includes map.s sltowing 
county warning areas hy regions; lists of radar silos and 
weather stations, and a table showing non-network upper air 
stations which might l>e stvurco-s of dulii. 

Pub. J.in 73: 57p., N l IS No. COM.73.105U1; PC %'S.m MF 
SU.95. 

SUPPOiriED BY U.S, Dept of Commerce • N.O.A.A. 

12.0013, national LAST COAST WINII-R .STORMS - 
OPERA nON.S PLAN 

UNKNOWN. U.S. Dcpi. of Cornincrce, Natl. Oeetmic & At- 
mos. Admin.. WmlhiiKion, Diitrici tf Coliimbia 20235 

In u memorandum dated October 23, I969, the Chiiirtnan, In- 
Icnlcpurtmetital CommiUee for Meteorological Services 
(ICMS). esiublishcd an Ad Hoc Group to function under the 
purview of Uic Subcommittee on Basic Meteorological Ser- 
vices (SC/BMS). The task of Ihe Croup was to develop an 
Operations Plan designed ui furnish weather observations for 
use in predicting and providing adecjiiatc and timely wnriiings 
of severe and crippling winter storms along the cast coast of 
the United Stute.s. Tliis Plan was to consider use of surface 
pliitfornts, aircraft, and satellites. Arrimgemcnt.s, if practical, 
were to be ntude to meet the data roquirenients of research 
fncilitics. 

The National F.nst Coast Winter Stornus Operations Plan was 
developed In meet this request. 

Tlie following revised Plan has been developed to reflect the 
current systems and procedures. 

Pub. Oct. 7,3: I03p.. FCM 73-7, U.S. Dept, of Comm., NOAA. 

AbsirncI provided hy FDAA. 

-SUPPORTLD BY U.S. Dept, of Commerce - N.O.A.A. 

12 . 0014 , NATIONAL SEVERE LOCAL STORMS OPERA- 
TIONS PLAN - 1974 

UNKNOWN, U.S. Dept of Commerce, Nnll. Oceanic & At- 


12.0015, 


MAJOR DlSASTBl 


sihililics of the viir.ous United Stales agencies which provide 
meteorological services in observing and forecasting severe 
local storms. 

Interdepartmental Severe Local Storm Conferences, of which 
there have been four, bring together cognizant Federal agen- 
cies to resolve problems of mutiial concern related to the Na- 
tional Severe local Storms Warning Service Such con- 
ferences are now belt! bienntuUy National Weather .Service 
Severe 100 . 1 ! Storm Conferences are held annually. 

This plan supersedes the 1972 interdepartmental version .ind 
reflects the recommcnd.itions of the 1973 National \Vc.ilhcr 
Service Severe Local Storms Conference and the SC/BMS 
Working Gtoop on Severe Loc.il Storms. 

Pub. Feb 74; Sip . FCM 74-3. U S- Dept of Comm.. NOAA 

Abstract provided hy FDAA. 

SUPPORTED RY U S Dept of Commerce - N.O.A A 

12.Q01S. MISSISSIPPI DELTA TORNADOES OF FEBRUA- 
RY 21, 1971 • A REPORT TO THF. ADMINISTRATOR 

U S Dept of Commerce. Natl. Oceanic & At- 
mos Admin., Washingiint, Ouind oj ColuinbM 20235 

The morning after the distislrouv lornadocs swept through 
northwest Louisiana, notthwcsi Mississippi, and soiilhwest 
Tennessee, a survey ie.im was dispatched by the N.ntional 
Oceanic and Atmospheric Administration to the Jcvastatcil 
areas to review the effectiveness of NOAA's tornado warning 
services. This report- Mississippi Della Toto«idoes of Febtuu- 
ry 21. I97I-. presents the findings and recommendations of 
the survey team 

Pub. Jul 71: 57p., .Natural Disaster Survey Report 71-2. U S. 
Dept, of Comm , NOAA 

Abslr.icl provided hy FDAA. 

SUPPORTED BY U S. Dept of Commerce • N O.A.A. 

12.0016, WATER WARNINGS AND SPECIALIZED 
FORECASTS 

UNKf^OWN. U.S Air Force, Air Weather Service. Hellevillc, 
Illinois 62225 

Absiraci: The manual stales policy, outlines rcspimsibilitics. 
and prescribes procedures for providing weather warnings 
and specialized forecast support to anthoiized recipients 
AWS/DO is OPR for Volume I, which applies to all AWS 
units- AWS Forms 39 and 39.i arc prescribed in this volume. 

Pub Oct. 71; 2Sp . NTI.S No. AD.732 263: PC S.VOfI .MF 
$0.95, 

SUPPORTED BY U S Dept, of Commerce • N O.A.A. 

12.0017, DENSE RAIN GAGE NFTWORK PROJECTS - 11. 
LINOIS 

S.d. CIlANGNON, State SV.nci Survey. Urhana. Illinnii 61801 

A long-term project in which two dense tain gage networks en- 
compassing 800 and 22UO square miles are presently 
operated to provide basic data for various climatologiciil, 
hydrometeorological, and severe Morin studies. Dam also 
provide useful information for evaluating the potential of 
weather modification .inJ designing precipitation modificH- 
tion experiments. One network is located in the St. Louis 
area to study urban-industrial cRects on rainfall and the 
other in the central Illinois fiatlands to s<impk different cli- 
matic and rural conditions. 

SUPPORTED BY Illinois State Government - SDrineficId 


Abstract: The aspects of wiiKl-intluced building motioi 
resulting human response are investigated. A 
criterion and rational approach for considering this 
in building design arc proposed. The physical cha 
wind-induced building acceleration motion is desci 
methods for estimating acceleration arc considerec 
plifietl aniilytical .ipproach in eciutnioii and design c 
is presented The general problem of hum.m re, 
building motion is disciisscil and the ro.siilt 0 
rc.sponse surveys condvicted in two tall hniWings ufi 
wind storms are rcpiirtcrl. 

Pub Nov 71: 261P , Nils No. PB-205 262: PC S 
$0 95 

SUPPORTED IIV U.S. Nall Science Foundation 

12.0019, NUMERICAl. ANALYSIS OF TORNAD' 
LOADS ON nUILDINOS - IF.XAS 

H M. CIE\'TRY. U S Atomic Energy Commission. Lo 
Scicutinc Lab . .Ifnuai.s. Nfw Mexico 45202 

A detailed numerical study of the various flow varial 
meteorologiciil data will be conducted on the May 
Lubbock tonmtio. ’I hc following tasks will be perfe 
A rcconsiruciitm of local wind conditions in the \ 
each major situciarc studied; 2) Graph reprosentati 
conipiitcd wind and pressure t'tcld.s in the vicini 
htiildings studied; .1) Pressure conioiir plots dcpiclin 
ciliated wind pressures on major building surface 
analysis of the relationship between tlie computed v 
<iiid iltc estimated loads from sinietural damage .slut 

SUPPOR TED HY U .S Niill, Science F'oimdatioti 

12.0020, SUMMARY OF 1969 AND 1970 PUBLIC 
THUNDERS I ORM AND l ORNADO WATCHES 
run NATIONAI. WEATHER SERVICE. EASTi 
OlON 

M.E. MII.U:H, U.S. Dept, of thmimeree, Wealhc 
(lanlvn CVry, New York I 15.10 

Ab.sirnct: The purpose of this report is to summarize, 
responsibility, the severe local storm watches issn 
the E-aslern Region, during 1969 and 1970, Onl 
whicli affected the assigned area of resiHmsibihty 
in making each sialitm’s labiihitton. Walche.s outs; 
assigned area, hut within 100 miles, were not inclu' 
station labiiliilions For this two yctir pcrirxl, eight 
Eastern Region .sialion.s with the gieaiesl mimhcr ‘ 
within tlieir assigned areas of respcin.sibility were 
Ohio In 1970 tlicre were nearly twice as many pul 
thunderstorm imd/or tornado watches within the N' 
ern Region as compared to 1969. Nearly 45'7<- of 
local storm watches during 1969 and 1970 had 
times of 1.30U to 1600 ES I’. 

Pul), Oct. 73: 32p,. N'TIS No COM-74. 10160/1; PC 
$1.45 

SUPPORT ED BY U.S, Dept of Commerce - N.O.A 

12.0021, TORNADOES 

f. KLSSLlCIi, U.S. Dept, of Commerce, Natl Seve 
Lid)., Nornuin, OkUihonui 

Abstract; The prominent characteristics of tornac 
sociological and meteorological importiincc, :ispc 
National Weather Service that pertain to storm 1 
iind wiirning, and observational iind theoretical stui 


I, vj.o. iM iNuti- ouvcrc otuiiiih 

Lab . Norman, Oklahoma 

CusL* histories of two severe thunderstorm situations in 
Oklahoma illustrate how the WSR-S7 contour display aids 
identification of severe local storms. The path leudint; from 
unalysis of the radar display atul other data to dissemination 
of severe storm udvisoric.s is examined. Results indicate 
present and potential roles of various inrormalion .sources in 
the weather warning sy.stein 

Pub Apr. 73; I9p . NOAA Tech Memo ERL NSSL-63. NTIS 

Abstract provided by FDAA 

SUPPORTED PY U S. Dept, of Commerce • N.O.A.A 
HAZARD REDUCTION 

12. 0023, SLVPRL STORM MORPHOl.OGY -OKI.AHOMA 

S L liARNES, U.S. Dept of Conttnercc, Environ. Kcsciirch 
Lahoralories, Boulder, Colorado 80302 

Research/service objective: Determine the meteorological con- 
dititrns in ;\r\d urotmd severe ihuirdcrstotms as an utd in 
developing morphological and dynamical concepts regarding 
their internal nature and their dependency on and interaction 
with the ambient atmosphere. 

Heseurch/scrvictf plan; Complcinm of ongoing case studies 
which combine surface aird upper air mca.SMreinents with 
conventional iind single Doppler radar information should 
reveal additional struetiiral details of severe thunderstorms 
not hereluforc observed Detailed observation of tornado 
cyclones is expected to cast new light on the conditions 
required for their formation and how. once csiablislicd. they 
interact in environmental flow Single Doppler data obtained 
in a lorniido-producing storm (Union City. Oklahoma. May 
24, 1973) will be correlalcd with surface wind ami irrcssurc 
nicasiifcmcius from a dense network of stations and a small 
siintplu of upper air soundings to provide a coinprchcnsivc 
description of such .storms. This portion of the project’s work 
will he closely coordinated with other NSSI. projects studying 
individual aspects of thi.s storm. Al.so in concert with other 
laboratory projects, plans for an expanded observational pro- 
gram centered about dual Doppler data acquisition will be 
developed for the Spring oi 1974. Several new technological 
developments will be addressed including objective analysis 
of Doppler velocity nica.surcments in three-dimensional space 
and computer abstracting of surface strip records. 

Progrc.ss report: A technique for analyzing the rlistribuilon of 
meteorological variahlc.s by computer was applied to routine- 
ly-avuilahle weather report.s from Oklahoma and adjacent 
states to provide operational guidance information for pre- 
dicting .severe storm outbreaks A variety of eomputer/plotter 
techni(|ues were developed to more rapidly and accurately 
display important meteorological parameters such as stream- 
lines and isotachs. A preliminary report on the structure of 
two tornadic storms was presented at the ISlh Radar 
Meteorology Conference The evolution of a storm that 
produced twin tornadoes revealed the important role of the 
thunderstorm gust front in the tornado genesis mechanism. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

12.0024, PAPERS ON OKLAHOMA THUNDERSTORMS. 
APRIL 29-30, 1970 

S.L. BAHNLS, U.S. Dept of Commerce. Environ. Research 
Laboratories, Boulder, Cotorndo 80302 


30, 1970. Calculations ha.sed on thrce-hoiirly w 
reveal thiit strong surface moisture converj 
icrized the development region throughout the 
Severe Storms Laboratory rawinsopdes, taken i 
hour period when .storm intensities increased, e 
ing low-level nu)istiirc, intruding dry air at mid 
creasing winrls aloft Magnitudes of Lifted Ini 
gust, height t)f wet-hulb zero anti hail size clos 
the defining studies' results for severe thunder; 
in these four thermodynamically-based par. 
inonly used in cstintatc slorin inicn.sity. par 
changes in storiti severity. 

Pub. May 74: 2.33p.. NOAA Tech. Memo. E 
NTIS. 

Abstract provided by EDAA 

SUPPORTED DY U.S. Dept, of Commerce • N 

12.0025, LIFE CYCLE OF FLORIDA KE’ 
SPOUTS 

J./f GOLDEN, U.S. Dept of Commerce, Envi 
Laboratories. Boulder. Colorado KO302 

Antilyses .show ilmt waterspouts have a charactei 
consisting of five t>verlapping stnge.s: ( 1 ) tl 
identified by a prominent light-colored ilisc o 
face, MirroiindcO by ci dark patch diffuse on it 
that is a manifestation of n complete vortex 
cloud base to sea siirfiice; (2) the spiral p.' 
lerized by development of altcrmiting thirk-ani 
surface bands spiralling around the dark spui, 
riiig (incipient spray vortex), concentiiiteii an 
spot, with a Ictigllicning funnel above; (4) the 
spout (spray vortex), clcturiiiincil tis the siagi 
overall organi/tition and iniensiiy; and (.1) the 
nizud by wtitcrspoul dissipation (often tibruptl 
forced by cool tlownclraft.s front a ncarl 
rainshttwer. 

I'rctiuent waterspout fornmtion in the Eloriiia ) 
life cycle itppitrently result from trjinsfer of cm 
lar momentum among five setdes of aimosphci 
(1) the funnel scale, corresponding to the wa 
with funnel diameters from lU to .‘tOb ft, (2) il 
from .*>00 tt) 3,00(1 ft at the surface; (.3) tlie iiu 
lus-cluud scale, fruni less ihun 1 to 5 mi, (4 
cloudline scale, from 5 to 100 mi; anil (.'>) the 
several hundred miles. The differing roles of tl 
of motion arc assessed. 

Pub. Jun. 74: 147p , NOAA I'ech. Memo. E 
NTIS. 

Abstract provided by FDAA. 

SUPPORTED UY U.S. Dept of Commerce ■ N 

12.0026, DOPPLER RADAR MF.THODOLOC 
OBSERVATION OF CONVECTIVE S70RMS 

H.\f LHE.HMI I'LE, U.S. DeiJt. of Commerce. N 
Atmos. Admin.. Boulder, Colortuh H0302 

Abslrtiet: The authors outline the concept inv 
(te.sign parameters required for optimizing the c 
the duul-DoppIer method. The accuracy of tv 
velocity estimates, as controlled by radar sigi 
and data processing, and the method requirt 
this accuracy are also discussetl 

Pub. 1972: 7p., NTIS No. COM-7.1-101 19-40. 

SUPPORTED BY U.S. Dept, of Commerce - N 
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12.0027, KM radiation-tornadoes 

JK JaYI.UH. US Dept of Commerce. Environ. Research 
l.ahoralories, Ihuilde'. XnM'2 (2CJ71242) 

Rcse.irch/servicc objectise StutJy t.M radiation from the lightn- 
ing jssDciatL'd 'Mih severe storms to determine electrical 
charactcrislics that indicate the spawning or existence of lor- 
nadof.s 

Rescjrch/servicc plan Anaijie previously collected data to 
deterniine E\l charactcriMtcs of tornadoes and conlimie to 
record and analyze data from the 15 tornado detectors 
operating in Tornado /\lley‘ through Septeniher ’73. improve 
detectors by adding direction finding capability, and continue 
operational tests in calendar I9'’4. 

Riogress report Ruisl rates obtained from olwervations al 
frequencies above ] MIU are most indicative of tornado and 
Severe stoitrv actisjiy Very good preliminary cmrclations 
between hurst rates from the 3 MM? detectors and severe 
storm reports have been obtained 

SUPPORTED flY US Dept of Commerce - N O A A 

12.0028, HURRICANE SPAWNED TORNADOES 

IJ J. XOVLaS. Colof.ndo Stale Univeistly. Schrml of Engineer- 
ing, Fun Collmt. Colaruih 80.521 

Abstract An updated cliniatologv of hurricane (ornaJocs is 
presented from infevrmation gathered for US cases from 
1948-72 and lyphnon induced tornadoes over Japan front 
19.50-71. The paper presents a qualitative lorn.ido genesis 
model which aiiempis to demonstrate the crucial impitftance 
of large low level vertical wind shear in the genesis 
mechanism A forceasiing guide is also given llic most im- 
pottanl difference hetweerv storms winch produce tornadoes 
and those which do not is a very large increase of the vertical 
shear vtf the honiomal wind In’twcen the suiEiec and 4-5 
thousand feet This averages about 40 knots for the tornado 
cases, but is much less in the cases which do not pioduec 
lornndoes 

Pub May 73: 64p.. NTlS No, COM 73-1 1296/3 PC >5 00 ME 
51.45 

SUPPORTED flY U.S Dept ofCominerce • NO.A A 

12.0029, FORECASTING GUSTY SURFACE WINDS IN 
THE CONTINEN I AL UNI I LD STATES 

A. IV. H'ATEKS. u s Air Force. -Air Weather Service. RcIlcviUc, 
liluiois A222.5 

Abstract: The technical report contains c.i-se studies of strong 
surface wind gust occurrences which occur under specific 
conditions in certain designated areas called W'lnd Uoxes ’ 
There are ten such wind boxes within the contiguous l‘oitcd 
Stales Actual eases arc included with several of the main 
weather charts used in forcciusiing gust tieciirrences 
Procedures shown herein arc a relevant part of the method 
used by the Military Weather Warning Center in forcca.sling 
gusty surface winds 

Pub. Jan 70: 76p., NTIS No. AD- 706 .392 HC 53 00 ME 
$0.65. 

SUPPORTED HY U S Dept, of Defense - Air Force 

12.0030, ESTIMATE OF MAXIMUM WIND SPEEDS OF 
TORNADOES IN THREE NORTHWESTERN STATES - 
IDAHO, OREGON. WASHINGTON 

TT FUJI FA. Univ. of (’hicago. School of Physical Sciences, 
Chicago. Illinois 60637 


Each storm w.i.s rcevjiluiilctl using the aiillior’: 
’tornndi) cTiar.iclcri/.iliiuT based upon the inten* 
of cacli sti'rin. Comliincil analyses of the dii 
characieri/ed tornadoes <md h.iilstorins revea 
islcnce of tornado alleys aiul hail swaths in th 
area. It was concludeil that the maxiimim spcci 
tornadoes ranges Ix’twecn 200 and 225 mph and 
iinutn wind specil iT 175 niph seems (o be a 
figure for lotniwkies elscwheie l-Apected maximi 
the pressure drop of I .5 [isi .uul time ehange o 
sec in ptesst'Tc of 20tl- mph tornadoes were .ilso 

Pub. Dec 7U: 34p.. N l IS No. C‘()M-7 1 -0073 | , Pi 
Stl.y.5 

‘supported HV i;.S. Dept ol Commerce - NO 

12.0031, PROPOSlil) (TIARACIITUZATTON 
NADOF.S AND HUKRICANFS HY AREA AN 
lY 

I F. f'l'JIlA. Univ of Chicago, School of I’hysk 
C'hicogn. Illinnis 60637 

Absii.iet: T he rcseareh paper provides data to .sub 
ptopissed char.ieieri/alion of loinadocs and hi 
area and intensity. A test eharacterization of I 
lornailoes m l‘).5b.6‘J was aceoniplished For com 
893 U S.A. tornadoes in 196,5 1 he perccniiige lii 
inlensily and individual area of U..S. and Japaiic: 
is very similar except foi large and/or intense i 
found (hat the I'-scale variation .ilong the patlis a 
nadocs showed an intensity oseillalion witli .i -p 
val (Tiiir.icierizalion of liurrieanes and lyplio 
average typhoons are moie intense lhaii average I 

Pub Feh 71: .5,3p , NTTS No. C<)M-72- 1 l>< 
$0.95 

SUPPOR l EI) HY U S Dept ol Coimneree - N O 

12.00.32, STUDY OF URHAN b.M-liCTS ON 1 
TTON AND SliVr.UP; Wl-AllU-.U AT ST 1. 
LINOIS 

.S.d. tUAi\'(INON, Slate W'atei Survey, Uilmiui. Hit 

Ahstiaet: TTic aelivilies and results reported upon ii 
represent lho.se resulting from the second year 
project. The gener.il goal of the Water Survey 
volving MI-IROMliX (Meliopulit.m Meteorolog 
ment) consists vif the vkTincatvon vif any anoiu 
precipitation ami severe weather patterns and fri 
St l.onis iuul environs, the nuanlirication of tin 
any such anomalies, investigations of the relevai 
findings to the local area and to other urban 
areas of Illinois, and the lranMni-s,sion of these 
polciuial useis in the scientific community and t 
of Illinois New activities largely concerned ( I ) a 
crease in insirumcnts lo ilefine lielier precipitalio 
instrumentation was ailiied to hettcr define lemf 
Ihc hiiiiiitlily patterns of the .surface; (3) field op' 
annlysi-s pertaining to the airflow and urban circ 
(4) the cxtcinal application for transmission o 
users. 

Puh. Apr 73; 54p., NTTS No. PH-23U 325/3: PC 
Sl.45. 

SUPPORT ED BY U S Natl Science Foundation 

12.003.3, HYDROMETEOROLOGICAL ANAL 
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analyses are based on radar, synuplic weather, and field sur- 
vey data, and include arca-dcplh-duriittun relations, an- 
tecedent rainfall evaluation, isoliyetal msips for peak periods 
of storm. 

SUPPORTED BY Illinois State Government • Springfield 

12.0034, STUDY OF THE SYNOPTIC CLIMATOLOGY OF 
NORTH AMERICA 

C. MORGAN, State Water Survey. Urltana, lllinoiA 61K01 

A project to develop a data hank and climatology of the con- 
ventional synoptic entitie.s (surface fronts. M|unll lines, and 
pressure centers) over North America. The procedure em- 
ployed consists of determining the diiily frct|ucncies of occur- 
rence of the various synoptic features in 6t)x60*mile utuares. 
When stored in digital form this information can be used in :i 
variety of ways including study of I) the distribution of 
frequencies of occurrence of (he synoptic features hy months 
or seasons; and 2) the distribution of frequencies of occur- 
rence nssuciated with particular severe wcailier phenomena, 
such us heavy mins and tornadoes in Illinois, to liclp explain 
(heir distribution, riie freciuencies. separated by months, and 
combined with other climatological data, can be used in mul- 
tiple regre.ssion schemes to mode) the climau>W)gy of such 
severe weather Ita/ards as tiumdersiorms. tornadoes, damag- 
ing winds, and haitstorins. 

SUPPORTED BY Illinois State Oovernmcni • Springfield 

12.0035, PROUAIJU.ISTIC MODELING OF EXTREME 
LOADS 

Y.K. IF/T/V. Univ. of Illinois, ScIhkjI t*f Engineering. UrlHina. //• 
liitol^ 6I8UI 

This project dc.il!> with probabilistic modeling and risk analysis 
of extreme environmental loads caused by tornadiws. hur- 
ricanes and eartluiuakcs. The physical aspects of the natural 
phenomena which cau.se these loads arc incorporated into 
the formulation and the occurrences of these loads arc 
modeled by random processes. The results arc presented in a 
form suitable for praciicitl npplteulions. 

SUPPORTED BY University of Illinois 

12.0036, DUST DEVIL METEOROLOGY 

J.R. COOLEY. U.S. Dept, of Commerce, Nall. Weather Ser- 
vice, Kamus City, Missouri 

Ab.stract; A complete analysis and understanding of the dust 
devil would provide new iii.stgin info the proccs.s within • tind 
our ability to predict the bch.avior of - other larger, more 
destructive, and relatively elusive atmospheric circulations. 
This memoninduni contains the liislory. morphology, nnd 
theoretical modeling of the dust devil. There is a tremendous 
change in the meteorological parnmeters across a hori/ontnl 
anil vertical cross-scclion of the dust devil; it represents a 
very sizeable amount of atmospheric energy when it releases 
the highly unstable superheated air from the boundary layer. 
Consc(|uently, it may piny a significant role in the heat 
transfer processes that lake place in the atmosphere, particu- 
larly in the desert regions during months of large solar an- 
gles. 

Pub. May 71; 39p., NTIS No. COM-71 -00628: PC J 3.00 MF $ 
0.95. 

SUPPORTED BY U.S. Dept, of Commerce • N.O.A.A. 


Abstract: The log of sill reports of severe storm 
19.56 through 1966 was used to determine a da: 
for the area of the contiguous 48 States. 

Pub. Sep 71; 2p., NTIS No COM-72-5()079-03-09 

SUPPORT EO liY U.S. Uepl of Commerce - N C 

12.00.38, BEHAVIOR OF WINDS IN THH 1.0 
FEE I IN CENTRAL OKLAHOMA • JUNE 1 
1967 

KC. CRAWI'ORO, U.S. Dept, of Commerce, I 
Storms Lab., A/owjun, Okiufuuua 

A television lower in northern Oklahoma City, ( 
c()utpped with wind and temperature sensors at ( 
ing from 146 ft to I4SH It tthovc the base of the 
arc also obtained from a nearby tower 23 ft a 
level and 40 ft above the base of the television t 
year dnla sample consisting of the mean wiiu 
direction iind the highe-sl recorded gust during < 
period per hour was used in this study. 

The annual arithnieiic mean wind speed increases 
at the surface to IH.7 k( at the lop level. The i 
speeds below the level at 296 ft arc lowest j 
highe.si during the day, and the .speeds above \ 
lowest during the day ami highest at night. Most 
cltiiiigc occurs in short lime period.s shortly after 
near sunset. 

Anniinl relative frequency distrihulions of wind c 
l>imodal with most of the winds being either 
nc>rtl)crly. The primary peak occurs in ilic 10 de 
cctiicrcU on 180 degrees at the lowest .3 levels 
itcgrees at the upper 4 levels. T'he direction vccff 
between the siirfacc niul top levels 80‘;t of th' 
higher the wind speed, the more likely ilic direc 
.southerly. 

The direction of the aniuinl rcxuliant (vector me 
181 degrees at the lowest 4 levels and veers wi 
198 degrees at level 6. ITie resultant direclions 
cantly with height between |70U100() CST an 
W'ith height during midday. Winds at iill levels ve 
between 2100 iind approximately 1100 CST ani 
with time during the remaining hours 

The variability of wind speed and direction i.s inves 
triinsilion matrices (probabilities for change wit 
wind persistence (number of consecutive obse 
winds blow from a given sector). 

Wind .shear speed is gretilc.st in the lowest layer am 
sixth layer. Speed shear is iloniinanl over direct 
lltc lower 3 layers and a combination of speed a 
shear occurs in the upper 3 layers. The speed she 
nipidly near sunrise, reaches a minimum in carl 
and increases rapidly near sunset Shear is gi 
liiyers at night than during the day 

Fub- Aug. 70: 57p., ESSA Tech. Memo. ERLTt 
NTIS. 

Abstract provided by FDAA. 

SUPPORTED BY U.S. Dept, of Commerce • E.S. 

12.0039, SOME SI ATTSTICAL ASPECTS 01 
SPOUT FORMATION - IT.ORIDA 

J.H. GOLDEN, U.S. Dept, of Commerce, Natl. Se 


12 0040. 
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Lower Keys arc primarily a ramy- season phenomenon. The 
diurnal distribution of water spool funnels (1958-1968) is 
shown graphically The longcsi-ltvcd funnel during Ihc 1968 
season lasted 52 min A preliminary study was conducted 
using waterspout/ funnel statistics with the Local Climatologi- 
cal Data for Key West, May through September, years 1964- 
1968 

Pub 1973: 1 3p., NTIS Order No COM - 74- 10334/2: Reprint- 

SUPPORTED BY U S. Dept of Commerce - N.O.A.A. 

12.0040. IMPACT OF THH LUBBOCK STORM ON RE- 
GIONAL SYSTEMS • TEXAS 

J L MINOR, Texas Technological University. School of En- 
gineering, Lubhixk, Texas 79409 

Abstract: Four major factors contributed to a study of the im- 
pact of disaster on regional systems: the rclali\c isolation of 
the Lubbock economic region, the location of the city of 

l. uhbock at the center of a vast commodity distribution net- 
work, the depth and diversification of the Lubbock economy, 
and the severity of the storm which struck the city on May 
11. 1970. Conclusions developed from the investigation will 
be of interest to local civil defense directors and to civil 
defense operations personnel. 

Pub Jun, 72. 80p , NILS No AD-753 202: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Anny 

12.0041, COMPUTER SIMULATION OF SEVERE STORM 
OBSERVATIONS WITH DOPPLER RADARS 
UNKNOWN, TcUii Tcth Incorporjicd. Arlingion. I'rrginia 
22209 

Abstract: A computer program developed for simulating the 
performance of severe storm observations with Doppler 
radars is described The computer program consists of the 

m. iin calling program, STOR.Vf.S, six subroutines entitled 
POINT, SAMPLE, MONO. INVERT. GRID and INTOL. and 
one function subprogr.ani, PHI The liberal use of comment 
cards in the program source deck provides detailed docu- 
mentation of interest to the programmer. The purpose of this 
report is to describe briefly, for the potential user, the capa- 
bilities of the program, the functions of the main program, 
subroutines and subprogram, and to docomcnl some results 
which have already been obtained by exercising the program. 

Pub. Aug. 70: 30 p.. NTIS No. COM-71-00020: PC $3.00 ME 
$0.95. 

SUPPORTED BY U.S Dept of Commerce • N.O.A.A 
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DISASTER MITIGATION 

13.0001, FREQUENCIES OF CREST HEIGHTS FOR RAN- 
DOM COMBINATIONS OF ASTRONOMICAL TIDES AND 
tsunamis recorded AT CRESCENT CITY 
CALIFORNIA 

C PETRaUSKAS, Univ. of California. School of Engineering, 
Berkeley, California 94720 

Abstract: Of particular concern to the U.S. Army Corps of En- 
gineers is the protection of Crescent Citv. Culirnrni.n fmm r... 


lively, and the tsunamis caused millions of dollars of 
Presently studios arc being conilucted by the Corps i 
ale the required height of a seawall fronting the oci 
report presents a method for taking into account the 
tKcurrcncc of tsunamis with respect to the astroiiom 
The important parameter describing live tsunami’s 
potential is assumed to bo the maximum tot.il wa; 
during the occurrence of a tsunami. The total watci 
assumed to be the sum of the tide water level and 
nami water level with respect to the tiilc. The methr 
plied to the 1961) and 1964 tsunamis that were rccc 
the Crescent City title gage at Dutton’s Dock. The re 
iiisiogram of the maximum total water level for eac 
tsiinami.s which can then be used to cvalu.iic the sc 
the tsunamis. 

Pub Mar 71: 69p.. NTLS No. AD-724 119: PC S3 
SO 95 

SUPPORTED 13V U.S. Dcj>t. of Defense • Army 

13.0002, GENERAL REVULNV OE THE SELSMIC H 
TO SELECTED U S. NAVY INS’I’ALl.ATIO.N.S 

J ii. STXL>, Calif. Inst, of Technology. Graduate 
Pvstukiw, CoUjuntiu 91 109 

Abstract. The report summarizes live finding.s of the 
Hazards Review Panel wluise ntissiivn it was to invesli 
nature and inagnitiidc of the ihrcat.s posed to Naval I 
earthquakes and carthquakc-relateil natviriil hazarils ii 
tsunamis, seiches (and the {iceompanying flooding 
slides, mudflows and soil foitiulalion failures whF 
result from cartU(\irakcs. In addition to citing 
problems for Naval bases in ihe San Eraiiei.sco, Sai 
and the Manila areas, ihe iiilroduction to this repnri 
mends conducting a rapid visual survey Initially to i 
the nature of v.irious danger areas. It then rectmimc 
foliow-on proectiiirc letiiling ttt various strategic i 
giaeoring decisions which will provide the required dt 
protection to instirc Fleet Openitiomil Readine.ss and 
vide CO.SI elTeclivene.ss in protecting the Navy agiiinst 
cartlicjuiike tiiiinage. 

Pub. Jan. 74: 45p., NTIS No. AD-77K 005/9: PC $3 
Sl.45. 

SUPPOR TED UY U.S. Dcjil. of Defense - Navy 

1.3.0003, URBAN GEOLOGY PLAN FOR CAl.lFOl 
THE NA7 URE. MAGNITUDE, & CO.S l‘S OE GEO 
HAZARDS & RECOMMENDATIONS FOR 
MITIGA'CION (AB13REV) 

7.7. ALFORIs, State Div. of Mines N Geology, Sacr, 
Califoiviii 95814 

Abstract: This report recommends loss-reduction mcasi 
10 geologic problems which collectively tiireatcn : 
mated $55 billion loss in California’:! urban areas froi 
to 2000. The problems are cartht|uuke shaking, 
mineral rc.sources to urbanization, landsliding, floodit 
sion activity, expansive soils, fault di.splaccnient, v 
hazards, tsunami hazards, and subsidence. The 
describes tlie nature, distribution, and magnitude i 
problem, us well .is co.sis and effectiveness of possib 
reduction measures, and agencies responsible for tho; 
surcs. 

Pub. Jun 73; 11 Ip,. NTIS No. PB-222 447/5: PC $7. 


Kcsearcn Lanoraiories. lumiaer, Luionuio au.iui (^2.iyi5UU) 

Technical objective: Through analysis of earthquake fatill 
mechanisms, establish the causative niuclianism of tsunami 
generation. Once done, the incorporation of such un- 
derstanding into the tsunami warning network willl greatly 
slrengthcn the warning capability of this network program. 

Approach: Refine the statistical and physical models hy ivhich 
earthquake fault mechanisms are analytically delcrmincJ 
such that meaningful correlation with the gcncnition of tsu- 
namis can be observed. 

Progress: Both the statistical and physical models for solution 
of earthquake fault mcchnnistns have been greatly improved; 
this i.s being doeumenteci in several journal articles 

SUPPORTf'-D BY U S. Dept, of Commerce - N O.A.A. 

13.0005, TSUNAMI RESEARCH 

G.R. Mll.I.ER, U S Dept, of Commerce, Environ. Reseftreh 
Laboratories, llouhler, ColoKitIo 80302 (2C650I28) 

Rcsearch/scrvice objective: 'I'o improve our imdcrstaniling of 
the generation, propagatimi. and run-up mechanism!, of isii- 
numis from the view point of basic knowledge and to im- 
prove the operation of the Tsunami Warning System. 

Rescarch/scrviec plan: Continue development of tsunami 
gauges in nciditioii to .nnalylic and numeric development of 
tsunami propagation. Installation of gauges tmder ocean sta- 
tion 'Papa'; installation of magneto-telluric sigiit in Dermuda 
in connection with Project MODE. 

Progress report: Installation of it magneto-telluric sight .it Ewa 
Hcuch. Deep occiin wave records obtained in vicinity of 
Arrchilka Island. Numerical work completed on harbor 
resonance, wave shoreline interaction uiul on harbor nnd 
shelf resonance. 

SUPPOR fED nV U.S. Dept, of Commerce • N O.A.A 

13.0006, TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHiniTS AND TESTIMONY - VOLUME V 

U\'KNOWN, U S. Dept, of the Interior, Wnshinfiioti. DiiUia of 
CPiiiiiibin 

Abstract: Presented arc data pertinent to ilic construction of a 
marine terminal at Valdc/., Alaska for the Trans Alaska 
Pipeline. The contents include: Feasibility study for the con- 
struction of dock facilities. Study concerning effects of the 
1964 Tsunami at the site; Environmental study baseline sur- 
vey for port Valdez; Mea.surcmcnt of water current ilireciioii 
and velocity at the site (Jackson I’oint) Port Valdez; Ascimic 
Design Study, Model studies report, Floating dock, Vjihlc/, 
Alaska, Collection of temperature and wind data for the site 
from 1968 to present. 

Pub. Feb. 71: 595|).. NTIS No Pn-201 356 PC -$6.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Interior - O W.R.T. 

13.0007, WAVE REPORTING PROCEDURES FOR TIDE 
OBSERVERS IN THE TSUNAMI WARNING SYSTEM 

M.O. SPAETH, U.S Dept of Commerce. Natl. Ocean Survey, 
Rockville. MoryUnut 20852 

Abstract: The Tsunami Warning System provides tsunami warn- 
ing information to the civilian population and military per- 
sonnel of the Pacific region. Although a cotiperativc effort of 
international scope, the responsibility for developing, ad- 
ministering, and operating the Warning System is assumed by 
the Coast and Geodetic Survey, Environmental Science Scr- 


publication is to provide general intormation aiui speeme m- 
striiction.s to nid observers in reporting tsunaniis. 

Pub. Jun 70: 48p., N'l IS No. COM-7 1 -00 1 70: PC SOD MF 
$0.95 

SUPPORTED BY U.S Dept, of Commerce • N.O.A.A 

13.0008. TSUNAMI TRAVEL-TIME CHARTS FOR USE IN 
THE TSUNAMI WARNING SYSTEM REVISI-D 1971 E.DI- 
TION 

UNKNOWN, U.S. Dept, of Commerce. Natl. Oecun Survey, 
RiK-kville. Muryland 20852 

Abstnicc The time rc(|uircd fitr a tsunami to reach a given sta- 
tion from an carlhquakc whose epicenter is within the area 
covered hy the time curves can be obtained by plotting the 
location of the epicenter on (he chart and noting its (rosition 
with respect to the time curves 

Pub Jun 71: 53p.. NTIS No. COM-7 1 -009 1 8: PC $3.00 MF 
$0.95. 

SUITOUTED DY U S. Dept, of Commerce • N.O.A.A. 

13.0009. STABILITY OF RUUBLE-MOUND ISUNAM! 
BARRIER HILO HARBOR. HAWAII HYDRAUI.IC 
MODEL INVE.STIGA nON 

am. KAMiH., U.S. Army. Waterways Experintent Stalinn, 
VUkshurfi, Mississippi 39 180 

Abstf.ict: Six scries of tests were concluctcci on l:.50-sculo 
models of nibblc-moiind harrier truck .sections to oliiiiin 
design criicriu for rchnhilitnlion of the existing bnrriur and 
construction of a new one at Hilo Harbor, llnwaii. The 
moticl test sections were Miltjccted to the attack of tsunuinis 
and shorl-pcriol) waves. Proposed designs involved over- 
topping and nonovertopping tiarrier scciitms with protective 
cover layers of qiiarrystoncs and Irihars. 

Pub Aug. 67 I35p,. NTIS No. AD-721 961: Ml* $0,95. 

SUPPORTED BY U S. Dept, of Defense - Army 

13.0010. Sn-ADY-FLOW STABILITY TESTS OF NAVIGA- 
TION Of’KNlNG S I RUC )*URI:S. HILO HARBOR, TSU- 
NAMI BARRIER. HILO, HAWAII - HYDRAUI.IC MODI-I. 
INVl-STIGATION 

N.R. OSWALT, U.S. Army, Waterways Experiment Station, 
Vickshnrfi, Mississippi 39 I 80 

Abstract Stcady-flow tests of ntivigation opening structures in 
the Hilo Harbor isimaini harrier were conducted to tleter- 
minc the effect of isunnmi-induecd high-velocity currents 
through the navigation opening on stability of the barrier 
heads. Tests were cniKluciecI in n l:60-.scnte model which 
reproduced onc-half of the navigation opening aixl a 1;72- 
scale model which rcprodiiccil the full opening. Steady flow 
through the opening with a head differential of 28 ft across 
the barrier was the basic test flow, representing the peak flow 
condition caused by the design tsunami. Tests were ilcsigneti 
to determine the enver-stone size required on the harrier 
heads for .stability under this steady-llow condition and also 
to Investigate methods for providing toe protection for btirri- 
er heads constructed on saml. Results of the stcady-flow tests 
were to be correlated with rc.sults of model tests concerned 
with wave action and with factors to develop the optimum 
design of the tsunami barrier. 

Pub. Oct. 66; 53p.. NTIS No. AD-720 981: PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense - Army 
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The Tsunami SsMems Engincciing PiogTam v.as inUi.ilcd ami 
spansoced by NOAA The work for design, ilevetopmenl, test 
and evaluation tor one prototype tide sensor and one proto- 
type seismic sensor at the Albuquerque Scismnlugical Center 
IS 111 conjuncliort with an interagency agreement bci'scea 
uses and NOAA The proUHype tide sensor will coHeci in 
digital form die analog tide data. An interrogation conitnancl 
over the GOES system will cause the tide sensor to transinit 
back over the GOES system the last forty words of tide data 
The prototype seismic sensor will delect large seismic events 
and tceori! time of first arrival. This will activ.nc a tsunami 
alarm signal that will be transmitted over the GOES system 
The station will also respond to interrogation commands aiul 
will transmit the la.st four time of arrival data words over the 
GOES system Also, under agreement with NOAA the Al- 
buquerque Seismoiogical Cemci will provide general support 
for all existing TWS seismic stations. 

SUPPORTED BY U S. Dept, of Interior - Geological Survey 

HAZARD REDUCTION 

1.V0(»I2. EVALUATION OF LONG PERIOD SURFACE 
WAVES IN THE GULF OF ALASKA 

T.C. ROYF.H, Univ. of Alaska. Inst of Marine Sciences, luiir- 
biinki, Ahsl-ti 99701 

A station will he established on Middleton Island in the Gulf of 
Alaska to collect ami analyze wave data It is expected to 
provide information about all long waves, but is p.iriicti]arly 
suited to investigate the existence of small amplitude tsu* 
namis gencr.ucd h> low magnitude earthquakes Wave data 
obtained at this st.ition would possess a minimal amount of 
contamination due to normal mode and continental cffect-s 
Records from this station will be part of .in array at other 
similar isl.ind stations, to provide a measure of the wavv 
dispersion Analysis of the data records will also provide an 
estimate of the .ibilily to measure conilncm.il shelf oscilla- 
tions and edge waves from such a station. 

SUPPORTED BY U S- Nall Science Foundniion 

13.0013. ALASKA GEOLOGIC L'ARTllOUAKE HAZARDS 

C Pl.AFKEH, U S. Dept, of the Interior, Geological Survey, 
Mt’nio Putk, California 9402.‘> 

Slates to which project pertains: Alaska 

The spcciHc project objectives arc to reduce and evaluate risk 
in Alaska from tectonic displacement, seismic shaking, and 
secondary geologic effects A more general goal is to gain an 
insight into tectonic processes within the seismically active 
zone of southern Alaska. 

Initially, rcsc.irch efforts will be concentrated in the higfily 
seismic southern part of the Slate where most of the popula- 
tion and economic development arc concentrated. This 
research will later be extended into the southeastern and cen- 
tral p.irls of the Sl.itc. Geological research under this project 
will be closely coordinated with parallel geophysical projcct.s 
by the Office of Earthquake Research. 

The geologic studies will involve. I) preparation of dcl.iilcd 
nmps of active surface faults and evaluation of geologic 
evidence for late Cenozoic fault movement: 2) deline.ilion of 
cn-islnl areas that may be subjected to major earthquakc.s 
clmraclcrizcd by large-scale regional tectonic elevation 
changes and assessment of the hazards related to such move- 
ments (notably seismic shaking, Lsunamis, seiches, and re- 
gional warping); 3) identification and evaluation of sccondu- 
rv ceolopic hfWAr<f« cAacmar* 


sprcauini^ and coinpacttonj; and < 
OERC’S) ol' ii synthesis of pertinent 
processes in the scisriiieaily uetivc 
iriinstorm I'aiill system in sruilliciist 
iioriheasteni eslensioii of the Aleuliiv 
into soulh-eeniriil Al.iska, to (iri>\i<lL 
within which e.irtlu|ii;ikc hn/iirds in so 
ev.ilimtctl 

SUPFOR I FD BY U-S Dept of Inierioi 

1.3.0014. ACITVE: I AULT. S AND GIv 
l»T MUGU TO WII.MING ION, CAl.l 

nc WACSiH. U .S Dept, of the Interii 
Pmk.i iiliJ(ii/U(i 9-1025 

Slates to which project ]ierliiin: C.iliforni.i 

Topical sliiclie.s rLTaleil to earllu|iiake hi! 
Calilorni.i hordecLvi'vl, with geologic i 
evalualioii spinolJ. Major ohjeclive o( 
stniL't the ileposilioiial and slriidiital 
order to dcTeriiiine the age aiul kii 
iifl'shore f.iiilts as a me.ins of evahi.iti 
earllKpiakes, Isuiv.miis, landslides, or si 
lates to building eoiisiruclioii or to M; 
high pi'piiliilion growth The gei’logie 
in knowledge of oBsluire parts of ih 
borderland and will iirovlde a means ol 
svihsiirfaee economic resources (eg 
phosiiiiole, manganese, oil and ga.s). 

SUTFORTTT) IlY U .S Dept, of Interior 

l.3.imi5, TSUNAMI UF.Sr.AULTI AND 
PLICATIONS 

/.. llii'ANd, T'eira T'eeh liieorpoialed. 
91107 

This project will imdcrlakc the ilcvelopi 
appraise the potential isiinanii risk < 
mode) and coinpuiaiiona) inelhodoloj 
that K capable of ilescribing, ( 1 1 Isiin 
bitrary sea Boor displacement; (2| wav 
mediate region of generation; (.3) fea 
propagation including directivity, iran.s 
depth, dispersion, and so forlli, (4) eo; 
chiding devclopmenl of bores and ev' 
bay ro.spon.se features, and inundation o 

Particular allcntion will be devoted to 
generated by fault movemem near t 
propagation of the vvave parallel to the 

SUPPORTT.D nV U S Natl Science Fo 

l.T.OOlfi, NAVY ENVIRONMENT - IK 
GENERATION OF OCEAN WAVE.S / 
RESPONSE OP HARIJOUS TO TSUb 
LONG WAVi:S 

7 11'. MILLS. Univ of California, lust 
Phys.. .S'<7»/ /);ec'o, Ctilifninin 92038 
6(10.5 > 

riie Navy has a continuing rcquircnic 
derstanding of the creation and belia 
since knowledge of the phenomena tak 
environment has application to ship ir 
ruphy The results of this research on 
oce.in waves and their interactions, wil 
more aceiirately pteiiiet w.ivc actions 
number of Nav.il applications, such as i 
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I.J.OUZl, 


Research will conliniie on wave gencralion aiKl hydrodynamic 
stahility whh particular emphasis un the rcsonam response of 
harbors to tsunamis am) other long waves 
Supporting agency address information: OfTicc of Naval 
Research ‘IJS, Arlington, Va. 22217 
SUPPC)R l l-D BY U.S Dept of Defense - Navy 

] 3.0017, UNdlNHP.RlNG CiROl.OGY RRCONNAl.SSANCIi 
STUDIES OFCOASI AL COMMUNITIhS, ALASKA 
K IV l.l.MKL, LI S. Dept of the UUeriot, Cieological Survey, 
Denier, Colorado 80225 
States to which project pertains: Alaska. 

Reconnaissance engineering geology studies, directed prin- 
cipally tt)ward assessing iiolential earthquake and other 
geologic hazards, hnvc hecn cotnpletetl in the following 
Alaska coastal lowtts: Skagwny, Haines, Sitka. Kelchikati. 
Mellakalla, Petersburg, Wrangell, Yakiitat, Hoonuh, Nrrmc. 
Bethel, Dillinghain. Naknek-King Salmon, L'nalaklcet. Kot- 
zebue. and Biirrow. It is concluded that niu.st parts of these 
towns are built on mure sttihle geologic materials than those 
heneath towns heavily damaged by the 1964 Aliiska 
earthquake, Nevertheless, in tlie event of a large caTthri«akc. 
some communities are susceptible to dantage because of am- 
plified .shaking in poorly consolidated deposits, slides of rock 
.ind snow, ground nssiiring, flowing sediments caused by 
liquefiiction, ami subsidence due to soil compaction In addi- 
tion, harbor areas and other low-lying pacts of some lawns 
may he damaged hy verticiil changes in the land, by seismic 
sea waves, and by other ahnormtil waves produced locally by 
land tilling or by submtirinc landsliding. 

Reports on tile southeastern Alaska region. Haines, and Skag- 
way have been released in open nic, .md reports are in vari- 
ous stages of preparation for the oilier coinmiiiiHics. As of 
early 1973, this large project has been resirocturetl. aiul re- 
port preparation responsibilities for .Sitka. Mellakotin. 
Hoonah, Yakiilat, Bethel, Naknek-King Salmon, and 
Unulaklcel assigned to project 95.50-(ltiy48. 

SIJPPOK I tD BY LI .S. Dept of Interior - Geological Survey 

13.001S, RF.CONNAISSANCH I-NGINI-FRING (JliOl.OGY 
or THH SITKA AKF.A. ALASKA 
J.l. MCCilLl.. U.S. Dept, of the Interior, Geol<»gical Survey, 
Denver, Colorado H022.5 
Slates to which project pertains: Alaska. 

A reconnaissance engineering geology report on llie Sitka area. 
Alaska, will he released in open files in 1974. It emphasizes 
possible effects of future major cariluiunkes and also evalu- 
ates otlier geologic lia/iirds Although the report notes that 
little damage occurred during the nearby July 30. 1972. 
earthquake of magnitude about 7 3. earthquake effects dar- 
ing future carllKiuakcs might include sudden tecumic dis- 
plncenicnt of land, ground slinking, liquefaction of certain 
graiuilnr deposil.s, ground fissuring, differential compaction of 
some surncial deposits, and various types of slope failures; 
low-lying ground might be inundated hy seismic sea waves oi 
other earthquake-caused water disturbances. Geologic 
hazard.s other than earthquakes include stream flooding. 
-Storm waves and other high waves, landsliding, and possible 
volcanic erupiinns. 

A reconnaissance engineering geologic report on ilie Meilaktitia 
area, Alaska, is in preparation. Reconnaissance reports are 
planned for the following coastal communities lr» Alaska; 


UNKNOWN, U .S Army, Coastal Eiigin. Res Center. Waslnna- 
ton, DtMrici of Columbia 20016 

Purpose of study/invcstigiilioiv To gain an improved un- 
durstiinding of the creation, propagation and transformation 
of long waves; particularly tides, storm and htirricane surges, 
and tsunamis 

Approach or plan: Research and development on long-period 
waves and surges including theoretical, laboratory, and field 
Studies of surging in harbors; the prediction of changes in 
tidal ctiirents and heights c;n»scd by changes in channels and 
iKisins. the prediction of storm surge heights at coastal loca- 
tions. and the generation, travel, uiiil effects of tsunaini 
waves 

Progress to d.itc: In-housc effort.s inchuled storm surge calcula- 
lions, in which the grid system was established for the two- 
dimensional nialhcinaticnl model of long-wave propagation in 
Pamlico SoimtL and a one-dimensional numerical solution for 
the 'enclosed basin surge problem' was developed and in- 
clutled in the forthcoming CFRC shore protection manual, 
iiiul supervision of WFS activities in connection with mathc- 
nialical models of harbor surges and University of Califor- 
nia’s efforts m connection with tsunaini studies. Contract stu- 
dies on storm surge calculations included numerical studies 
of gravity waves hy Texas A and VI University in which a 
maihciiiuticul storm .surge model for computing water levul.s 
in Lake Okeechobee \va.s ftirmulatcd along with a supporting 
computer program, and Hillsbortnigli Bay digital computer 
model is being verified hy the University nrSniilhern Flnridii. 
Three (cpons pertaining to tsunami sitiilics were received 
from the Lhuverstty of Califoniia. Study of two-diniciisioniil 
long waves hy Texas A and M University has resulted in a 
final report and six earlier reports and six papers in seicntiHc 
journals 

SUri’ORTT.D BY U S, Dept, of Defense • Army 

13.0020, NUMFRICAL SIMULATION OR TSUNAMIS 
MADl'.H, U S Dept, of Ctunmercc. Nall. Oceanic & At- 

mot. Admin., Uonutuht, Uuwtiii 96b 1 2 

Abstract: rwo-tliniensionnl, linic-dcpcndent, nonlinear, incom- 
pressible. viscous flow calculations w'crc performed of 
icalislic models of tsunami wave.s interacting with contincnlal 
.slopes and shelves. Wave heights were observed to grow by a 
factor of 4 us they shoaled up a W15 continental slope. The 
sccoiul or third wave often exItibitceJ the largest wave run-up 
Conipiirisons with .shallow water, long wave calculations 
sliowcd siniilar results except for short wavelength tsunamis 
The damping action of svibmergcd harriers on tsunami waves 
wtiH investigated. Signincanl amounts of the energy of a tsu- 
nami may be rcnecled hy .submerged barriers. T he numerical 
simulation of isiinanii waves can provide realistic descriptions 
of their (low, 

1‘iib. Feb. 73; 56p.. NTIS No. COM-73- 1 1321/9: PC $5.00 MR 
Sl.45. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

13.0021, PACIFIC TSUNAMI CATAl.OG 

D-C. COX, Univ. of Hawaii, School of z\rts, IJono/idu, Hawaii 
96822 

A catttlogue of tsunamis that have occurred iu the Pacific 
Ocean will be prepared that collects all recorded and ob- 
served data available. The cudiloguc aiui subsequent analysis 
will be completed with cooperation of Japanese and Russian 

Tli,' /Ltin hiicr> \».'ill !inn1v7i>/t fi.r tlif' TrillrMi/. 


G.R MILLER, Univ of Hawaii. Hawaii Inst of Geophysics. 
Hiinolutu. iiawoii 96822 

Abstract The departures in the spectra of tsunamis at a Tixctl 
station ore compared to the normal isunnmi spectrum at this 
station. By examining these spectral talios. one centoves the 
effect of local resonances and compares (be generation spec- 
tra for different locations The spectral ratios arc smooth as 
compared to the spectra themselves, thus indicating an 
absence of strong resonances in the relatively rich in low 
frequencies- 

Pub. May 72 2lp . NTIS No. COM 7211261 PC 53.00 MF 
$0.95. 

SUPPORTED BV U S DepI of Commerce N O A.A 

13.0023. RECENT TSUNAMI THEORY 

R W. RREISENDORFER, Univ. of Hawaii. Hawaii Inst, of 
Geophysics, ifunnlulu, //nuwu 96H22 

Abstract; Recent developments in the mathematical analysis of 
tsunami development are discussed Five main phases of the 
tsunami development arc described and rnrxieled These 
phases arc; generation and uniform propagation; scaiicring 
and diffraction; guiding, trapping, and radiation; oscillations 
and rc.sonnncc's; and sho.iling. breaking, and run up. 

Pub Aug 71. 59p, NTIS No. COM.72-I0IO5 PC $.3 00 MF 
$0 95 

SUPPORTED BY U S. Dept, of Cominerce - NO a.A. 

13.0024. TSUNAMI SHORELINH 1 RaCT 

G.P il'OOl.LARD, Univ of Huwati. Hawaii Inst of 
Geophysics. Honolulu, //nu'uii 96822 (21650202) 

lechnical objective. Examine effects of shorelines where tsu- 
nami waves interact with irregular fcalurcs such us linrhors. 
points and generally varying topography. 

Approach: .Modify existing numerical iccliniqucs and apply 
them to the tsunami generntion and run-up problem in (wo 
dimensions. .Solution of the three <lirnen$ioii.il ir>pography 
problem sFiould be started during this research year. 

SUPPOR1 ED BY U.S Dept, of Commerce • N O A A. 

13.0025. THE .MAJOR T.SUNAMI IN THE HAWAIIAN 
ISLANDS 

UN/iA'DIPA', U.S Dept, of Commerce. Natl Ocean Survey. 
Rockville, Miirylan/f 20852 

Abstract: The March 28. 1964. tsunami caused little damage 
and no loss of life in Hawaii. Tlie highest waiter levels were 
generally about 10 ft on the northern or exposed shores of 
the islands, locally up to 16 ft. M.ips of rurtup heights arc 
shown. The successive crests of the tsunami quickly became 
out of phase with natural modes of Hilo Bay .so that the ’Hilo 
Tsunami Problem’ did not maierialire Energy, coherence, 
and quadrature spectra of the tsunami at Midway, Honolulu, 
Kahului. and Hilo .-ire shown. The low coltcrcnce between 
these statioris does nrn support the hypothesrs that a coherent 
source of waves was emanating from the Gulf of Alaska. The 
energy decay curve has several peaks that can be identified 
with reficctinns from North America, Kamchatka, Mexico, 
and Australia The mean frequency of the incoming energy 
changes with time in a peculiar way, but not so as to support 
the hypolliesls that energy is being converted from lower to 
higher frequencies, at least during the initial phase of the 
Isuanami. 


OH. KF.ULHOAK'. U S Army. Waterways Expcrimi-r; - 
ITrAvfjiirg, Mi«isrip/ii 391RO 

Absujicl. The impoilum \v,tve paranicter.s to he 
tsuiv.imi ntodul studies arc wave itcight and period, j- , . 
frortt orientation The first two of these parameiei^ . - . , 
delerinined by marigraphic measurements or h> vn_. 
viilions; however, wave-front orientation has never -. •• 
ctiraicly observed at the problem site (Crescent Cii. ' 

A digiliil computer progr.im was written to plot ' 
from three recent cpicentral locations to Crescent ( i:. • 
lain iipproxintate t.snnami-front orientations ihe f<' 
diagrantt; were checker! by comparing the computed 
lual arrival times of the wave fronts The actual am., 
were obtained from leconling tide .siaiions at Ciewt ’ 
and Hilo. H.awaii Initial wave-frinit orientations r. ■ 
earthquake epicenter were either a.ssumeJ or taken ft - 
literature, A leniativc fretpiency relation was derore .- , 
risk-duration relation was preparet) front the frequer.. 
lion. The selected values of the test-wave riimensnms • . 
and jMitiod) anil orientation detcintinc, to a considcfj- 
tent, the model citnfiguralioit necessary to ensure ii;s. ■ 
ficieally accurate for purposes of lUe model siud> 
pcricncc in the design and operation of long- peru-j -. 
models is scant, it wa.s ilccmed necessary lo conduct r'. 
nary tests iitlli/ing a pncuinatic wave generator in j •- 
dimensional flimie. Tlie results of ilie.se tcsis were co- , 
with theofctical jtredictions frotn an idealized maihcr. 
mode) and oji the biisi.s itf these lesis, a preliminji) r 
design was proposed. 

Pub Jun. 69. llHp. NHS No. AD.723 965: PC SM' "• 
$(V9S 

SUFPOUT UD BV U S. Dept of Deferi.sc • Army 

13.0027, A REVIhW 0|- IHi; I-XPCRIMENTAI. HU* 
REI.ATIVI: TO TUI- Pll.OI .MODEL STUDY FOR If- 

DHsioNor nii.o iiarhok isunami model 

C U. KEULEOAN, U..S. Army, Wtiierway.s Experimcni St.' • 
Vukihuifi, MiS-UiSipiu .39180 

Abstract; The report cxtimincs the motion of the sea off I* 
Bay. Hawaii prior to a pilot inoticl study for the den^' ’ 
Hilo Harbor tsunami nunlel. 

Pub. Apr 67: 48p., NTIS No AD-7.35 844: PC $3l'b ''V 
$0.95. 

SUPPORTED BY U.S. Dept, of Defense ■ Army 

1.3.0028, TSUNAMI PKliDICIIONS FOR PACIT' 
COASTAL COMMUNITIES • l YPE 16 FLOOD I** 
SURANCE STUDY 

/? IP WHALIN, U S. Army, Waterways Experiment Stjt' ■ 
Vicksburg. Mississipin .39180 

Purpose of study/invesligiition: To predict the runup along i*r 
southorn coast of Californin and three sites in Alaska In” 
possible tsunamis occurring in the Pacific Ocean for flivvJ ■ 
surance studies. 

Approach or plan: To delineate probable areas of coastal tr..‘ 
dation from tsunamis at various locations in Califotma '• 
Alaska. A detailed refraction analysis will be made of l^f 
propagation of a design tsunami from various seismic regh '» 
of the Pacific Ocean to the coastal areas of interest. Vuti* 
’stale of the art’ numerical techniques applied lo tsunjr > 
generations, propagation, ami runup over the Pacific Octi* 
will be utilized in this study. 
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Progress to (lute: An extensive literature survey of tsunamis vl-us 
compleiei! Water depth grids for deep ocean areas were 
established and historical data and wave refraction (liagrnms 
of the offshore southern California area were studied to aid 
in determining design tsunami source areas used as input to 
the tsunami generation program. Deep ocean wave refraction 
diagrams fur tsunamis originating in both Soulli America and 
Alaska have been completed. The tsunami generation and 
deep ocean propagation computer program developed hy 
lelra rech. Inc . has been successfully iitih/eel for test cases 
of tsunamis generated in Alaska and w-il) he utili/cd for tsu- 
namis generated in other areas 

SUPPORTED BY U S. Dept, of Defense - Army 

1.1.0029, THE PROPAGATION OF l.AUGF. AMPl.lTUDF. 
TSUNAMIS ACROSS A BASIN Ol' C'HANCilNG DEPTH - 
OFF-SHORE BEHAVIOR 

L. VaRI.F.Y. Lehigh LIniversity, C'tr. for the Appl of Math.. 
lieilileheix, Pfunxylvania IS0I5 

Abstract: A theory is presented which describes the |>ropaga- 
tjun of large amplitude Tsunamis across a basin of variable 
depth in the limit when this depth is varying slowly on a scale 
denned by the wavelength. In Part I only the <»ff-sh«*rc 
behavior is considered, in Part l( some features of the final 
runup arc described. I'hc technique used is to regard the 
wave a.H a slowly modulated simple wave with a slowly chang- 
ing Rietnnnn invariant. One of the most significunt results is 
thill over Jislaiicch where the effecl of depth variation iiiodii- 
hies (he amplitude of the wave, hut does nut disperse it. the 
variations of the nntplitudes of the flow variahlcs. such as 
miixiinum surface elevation, can he Ciilculatcd as functions of 
the undisturbed depth witlioiil knowing how this depth vanes 
in distance iind without knowing the wave profile. 

Pub. Jun 71: 52p.. NTIS No. AD-7.10 .176; PC S.1.00 Ml- 
$0.9.5. 

SUPPOR I ED BY U..S. Dept, of Defense - Army 


14. VOLCANOKS 

PUBLIC ASSISTANCE 

14.0001, VOLCANIC HAZARDS ON THE ISI.ANDS OF 
HAWAII 

DR. MULLINLAUX. U.S. Dept of the Interior, Geirlogical 
Survey, ItVi.r/ihigron. District of Columbia 20242 

Assemble scientific and tcchniciil datii and experience to assist 
the cstablishnienl of criteria for guiding HUD participation In 
areas with volcanic hazards on the Islands 

SUPPORTED BY U.S Dept, of Housing & Urban Develop- 
ment 

DISASTER MITIGATTON 

14.0002, SATELLITE VOLCANO SURVEILLANCE ■ 


tion was completed in 1972 on the volcanoes St Augustine 
and Ilianina in Alaska, Kilaiiea in Hawaii, Baker. Rainier and 
St. Helens in Washington. Lassen in C'alifornia, and .it a site 
near Reykjavik. Iceland. Installation continues and .should he 
completed in April 197.1 on the volcanoes Santiaguito, 
Puego. AgiiSi and Pacaya in Guatemala, Izatco in El Salvador 
and San Cristobal. Telica and Cerro Negro in Nicaragua The 
data available to date show that the insttuments are working 
quite rcli.ihly 

SUPPORTED BY U.S Dept, of Interior • Geological Survey 

14.000.1. URBAN CEOI.OCiV PLAN I OR CALIFORNIA • 
(HP NAIURE. MAGNITUDE. * COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
.MII IGATION (ABBREV) 

J1 ALt'OR/i, .Slate Div. of Mines Si (icology. Siiironienio. 
California 95S 1 4 

Abstract: This report rccoinincnds loss-reduction measures for 
10 geologic problems which colicctivc'ly ihrcnicn an esli- 
muted S55 billion loss in C.'diforniii's urban arca.s from 1970 
to 2000 The problems arc cartluiuakc shaking, loss of 
mineral tcsoufcei. to urbiinizaiion, landsiiding, flooding, cro- 
.sion activity, expansive soils, fault dispincement. volcanic 
hazards, tsunami hazards, and subsidence. The report 
describes the nature, distribution, and magnitude of each 
problem, as well as costs and effectiveness of pns.sihle loss- 
reduction ineasiircs, and agencies respoiisihic for those mcti- 
sirrcfi 

Pub. Jun 7.V Nip, NTIS No. PB-222 447/.S PC $7 75 MI- 
145. 

SUPPORITiD BY U..S. Dept of Housing A Urban Develop- 
ment 

14.0004, HAWAIIAN VtJl.CANO OBSERVATORY 

n IK ri:n:RSO.V. U.S. Dept, of die interior, Cicologieal Sur- 
vey, Uoiiolttlii, lldwtiii 96X14 

States to which project pertains: Hawaii 

Despite their reinitation for iiiilcl activity, Flawaii’s Ivasaltic vul- 
cunoes pose a continual threat to life and jiropcrty. and 
major aims of the Hawaiian Volcano Observatory are to iiro- 
viclc wurnings of impending eruptions and advice about vol- 
cano-relaled ba/aids IT^ achieve these aims, a wide variety 
of geologic, geophysical, and geoehemical studies are curried 
out to improve the uiidcisiunding of vnleimic processes. 
Eruptions arc sliidicd in great detail, including describing and 
recording eruptive evcnl.s uiul associated phonomena, sam- 
pling eruptive products, making photographic records, and 
mapping vents and flcns.s Seismic .ictiviiy is continnoiisly 
iiionitorod by a network consisting of about 16 stations. 
Several thousand carth(|iiakcs are recorded annually, and 
their locations and magnitudes are determined by computer. 
Vurticiil and horizontal ground deformation is measured by 
regularly reoccupying tilt sintinns. leveling lines, and n tri- 
luteralion network of geodimeter stations. Additional 



UUUfll ANJJ M'UKK LUtJK [.■MLtl. 

ALASKA 

J KIL'NLE. L'niv of Alaska. Gcnph>bical InstiUitc. Otilrxe. 
Ahaku 99735 

Very little data exists on the eruptive liclitivior of Aluskai) vol- 
canoes. This project is t») irnpnne the seismic suTvcillancc of 
Augustine Volcano and to initiate simitar siirvciltance 
systems at kedoubi and Spiirr. All three arc active volcanoes 
By locating hypocenicrs in space anti lime, one may be able 
to determine the source of magma generation, path of 
magma migtiilion and magina storage areas, 

SUPPORTED I3Y U S Natl Science Foundation 

14.0006, (inODIMRTF.R SlUDILS OF CASCADE VOL- 
CANOES • WASHINGTON, OREGON AND CALIFORNIA 

D A Sh'/hVSO.V. U S. Dept of the Interitu, Geological Survey. 
\fciilo I'lirk, Cufi/nriiui ‘J4U25 

Sm.'ill gcodimeicr networks arc being installed and measured on 
several Cascade volcanoc.s in order to monitor possible 
ground displacements before future eruptioits. Ihc networks 
uitl he renicasurod periodically, probably every 2 to 4 years 
unless conditions warrant othervtisc. Some or all of the fol- 
lowing volcanoes will be monitored: Washington (Daker. 
Rainier, St Helens, Adants). Otegon (Hood, Jeffeisotv, Bclk- 
n.ip Crater area. Sisters, Crater Lake). California (Sluisia. 
Lassen), The networks involve irinnglcs or qHatffil.iicrals 
several kilumclets on a side. Strain p.niinH'tcT.s will be com- 
puled, iind dis|)luccmciiis of stations on the volcano will be 
dcieritiincd relative to stations (»n bedrock away from the 
vulciinn. 

SUPPORTED BY U,.S. Dept of Interior • Geological Survey 

14.0007, VOLCANIC HA'/.ARDS IN IHE CASCADE 
RANGE • CALIFORNIA AND WASHINGTON 

P.R. CHANOF.Li,, U S. Dept, of the Interior. Geological .Sur- 
vey, Denver, CoUiroth 8022.5 

Volcanic rocks smd smfieial deposits of postglacial age are 
being studied and dated at l.anscn Peak and Mount Shnsta in 
California, and Mount St. Helens and Mount linker in 
Washington in order to infer the kinds and frequency of the 
events they represent and the ureas affected, foi the purpose 
of evaluating potential geol(?gic ha/sirds at conimiittiiics, 
campgrounds, and reservoirs that could he affected Map.s 
arc being prepared where needed to show areal JUtrtbution 
of various kinds of liiiirards. Where appropriate, recommen- 
dations are made to responsible aiiihoritie.s concerning ac- 
tion.s to be taken prior to and during vokunie eruptions in 
order to minimise danger to life and properly. 

SUPPfJRTRD BY U S. Dept, of Interior - Geologtcnl Survey 

14.0008, THER\fAL SURVEILLANCE OF VOLCANOES - 
REMOTE SENSING OF LONG VALLEY IN CHOTHFR- 
MAL PROGRAM • WASHINGTON, OREGON AND 
CALIFORNIA 

J.D. IRIEDMAN, U.S. Dept, of the Inlcricir, Geological Sur- 
vey, Denver, CoJorodo 80225 

Under the auspices of a comprehensive geothermal temote 
sensing project, the present proj'ecl is designed primarily to 
test and evaluate aerial, and vvlicro suitiihic, satellite infrared 
scanning techniques and cnncomiV.vnt ground obscivatums in 
geothermal studies, both as reconnaissance and mapping 
tools. The goal of this project is (|) to iittlhe quantitative 


anomalous neat iiuwj irom .siirluce numitestations in gcotUef 
mal areas. (2) to analyze the planimetric tlislrilniiiuji 
anomalie.s in relation to structure and gcopiiy.sicai iitiiuiialjc^» 
.ind (3) ultimately to determine radiative aiui otbei ciicfj<y 
IfMvS from the terrestrial surface in gcothermtil areas. In aiipll- 
cation of these techniejucs to volcanic system.s the guul i** 
siniilcir, and in addition, we shall e.siimute minimum ihctiu;il 
energy yields during repose periods of volcanoes, ns a huve of 
reference for eompari.son with future periods of iicllvily 
as an aid in understanding the overall energy budget v*f vi»l* 
canic systems. 

SUPPOR I ED BY U S Dept, of Interior - Geological .Survey 

I4.fl009, THERMAL SURVEILLANCE OF ACIIVI VO|.- 
CANOES 

J.D FRIEDMAN, U.S Deyit. of the Interior, Gcologic.d S\ir- 
vey. Denver, Colorodo 80225 

Abstract; Fhc author has identified the following sigitific.ini 
results. By the end of 1973. aerial infrared scunner inivcrvcs 
for thermal anomaly recordings of all Cfusciidc Runpe vol- 
canoes were essentially C{)mpletc(I. Amplitude level sIIlcs nf 
the Mount Baker anomalies vverc completed and cum|iilcil at 
a scale of L24.Ofl0. thus producing, for the first lime, .m uv 
citrate map of the cILsiribiition and intensity of iherma) uciivi- 
ty r»n Mount Baker. The major thermal activity i.s ciuicvii. 
tfuted within the crater south of the main summit iiml 
altlioiigh it is charactcrizeif l>y intensive solfiilaric ntiivli)' 
and warm ground, it is Itirgcly siibgl.iciitl. causing the 
dcvclopmctB of fii/abic glacier perforation features, I’lie mit- 
going radiative lliix from the cast lireach anomalies is siifll- 
cient to account for the volume of icc melted to furtn ilw 
glacier perforations DCP station 6251 Iras been inonltoting ■> 
thermally anonialniis urea t>n the north slope of .Mminl 
Baker. The present thermal iiclivily of Mount Baker iiceiuitiii 
for continuing hydiovhetinal ulicrntion in the crater souili nf 
the main .summit and recurrent debris avalanches from Sltci- 
man Peak on its south rim. The infrareti aimmulies tiui|i|ic<l 
as part of the espcrimcni SU 251 are considered ilie hiisic 
evidence of the suhglacial heating which was the proltiihlr 
triggering ntccit.anism of nn avalanche down Boulder Glnvici 
on August 20-21, 1973. 

Pub Jan 74: 6p.. NTIS No. £74- IU4H5, PC $4,00 MF $1.45. 

SUPPORTED BY U.S. Nall. Aero. & Space Adni. 

14.0010, VOLCANIC HAZARDS, ISLAND OF HAWAII 

D.R. MULUNF.AUX, U.S. Dept, of the Interior, Geological 

Survey. Denver, Colorado 80225 

Slule,s to which project pertains: Hiiwnii. 

Ihc frequency of volcanic eruptions, and the distribution .md 
elTecls of eruptions and of associated ground movements, arc 
reviewed in order to delineate several zones on the ishiail 
that have difTcrent relative exposure to direct or indirect vol- 
canic hazards. In preparation arc a map that shows zone.s of 
relative exposure to such hazards, and an accompanying re- 
port that describes the hazards, their effects, criteria used to 
delineate the hazard zones, and the kinds of volcanic activity 
typical of the island of Hawaii. 

SUPPORTED BY U.S Dept, of Interior • Geological Survey 

14.0011, EASTERN SNAKE RIVER PLAIN RFCION IN- 
VESTIGATIONS - IDAHO 

.y.i*. OR/t'I.. U.S. Dept, of the Interior. Geological Survey. 
Denver. Colorado 80225 
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Principal objcclivt is lo coorilinaU’ Survey invcsiiguliuns and to 
encnura^e other geologic studies of the .Snake River Plain re- 
gion for ihu derivation of land resource infnrmalion useful to 
planners and decision makers. 

Aims are: To minimize earthquake, slide, and volcanic hazards 
in this northern part of the Wasatch seismic hell. To help in 
the devehipment of wise cnvironmcnt.il policies for extensive 
public lands. To provide data for planning and management 
of this balanced agricultural amt urban region, a populous 
and growing part of Idaho To develop a belter geologic 
framework for aquifer and waste-disposal models of a region 
where increasing waste.s threaten a major aquifer To evalu- 
ate the mineral resource and geothermal potential of the re- 
gion. 

SUPPORT ED IJY U.S. Dept, of Interior • Geological Survey 

14.0012, SNAKE RIVER Pl.AlN, PART E - NORTH CEN- 
TRAL • IDAHO 

0 S( HLhlCULli. U S. Dept, of the Interior, Geological Sur- 
vey. Denver, Colortulo 8022S 

This project is pari of a study of the Ciistern .Snake River Plain, 
whose aim is to gather geohigic thita needed for land-use 
planning. I plan to prepare one or more mnp.s at scale.s 
1:251), 000 .md larger showing geologic units and Mnictures 
that represent ha/iirds or resources. In the core of the 
llcavcrhcad Mountains, the main cinplnisis will be on work- 
ing out the stratigraphy as to decipher the structures that enu 
be extrapolated beneath the volcanic rocks of the Snake 
Plain. On the surrounding flats and the flanks of the ruugc. 
the pliin U tt) map the young vnlcanic rocks and sedimenis. 
to identify and date young faults and volcanic criipiinns. and 
to note other potential hazarils. 

The study area is hisectcti hy the soulliern end <»f the Reaver- 
head Mituntains, which arc cored by Misssissippian iiml 
Pcnn.sylviinian carhonates and i|tiarlzilcs, whose Mraligriiphy 
remains poorly known. The rocks arc slightly to severely 
deformed, with local complex foMing anti chtmting. The 
range is separated from tiie surrounding flats by rangcfronl 
faults; the faults are probably younger on the west side of the 
range than on the cast where they arc manded by ashllovv 
tuffs intercalated with tuffaccous, partly cemented fan gravels 
that are probably a few million years old. The absence of 
young faults accords with the ah.scncc of epicenters reported 
here during this century. The area lias geothermal potential, 
reflected hy l.idy Hot Springs and the springs feeding Warm 
Creek, and suggested by a hilhcrto-unrccognizcd intrusive 
plug at the .south end of the Meaverhciids. Extensive alluvial 
aprons may yield water, and areas of silty soil (reworked 
lncs.s?) may prove arable. 

SUPPORTED BY U.S. Dept, of Interior - OcoIogiciiJ Survey 

14.0013, SNAKE RIVER PLAIN, PART B - VOIX’ANIC 
ROCKS • IDAHO 

I’.L. ll'lLLI/iMH. U.S. Dept, of the Interior, Geological Survey, 
Denver, Colorado 8022.5 

The purpose of the project is to geologically map, at scales nf 
1 :250,000 and larger, the volcanic rocks of the eastern Snake 
River Plain and its margins Major scientific objectives arc to 
delineate the late Ccnozoic volcanic ami tectonic history in 

rlAfoil rrx fr^r Kricoll ftn^l 


mental aspects of trace element distribution, aquifers and 
liqiiiil waste disposal sites, potential recreation areas, and 
other topics ncctlcii for land-use planning 

SUPPORTED BY U.S. Oept of Interior - Geological Survey 

14.0(114, REGIONAL VOLCAN()L(X3Y - WESTERN 
UNITED ST ATES INCLUDING ALASKA AND HAWAII 

R L. SMITH, U.S. Dept of the Interior, Geological Survey, 
Wuslungitm, Disrn'ci of Colii/nhtn 20242 

This project is an inquiry into the nature of the relationsliip 
helwcen volcanism and geothermal resources. An attempt 
will Ik* made to discover what, if any, systematic relalionsliips 
exist among .specific types of vnlcanic systems, hydrothermal 
systems, and geothermal anonialies The project is oriented 
toward the development of criteria that may he useful; I. as 
guides for geothermal exploration, 2. for better understand- 
ing of volcanic activity and processes, 3. for the concep- 
tualization of magma chamber models. 

SUPPORT ED BY U S. Dept, of Interior - Geological Survey 

14.0015, RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM Kll.AlJEA VOLCANO. HAWAII 
(PHASE 1} 

JO. T INLAYSON. Univ of Hawaii, Water Resources Research 
Ctr . Honolulu, //roiw/i y6K22 

The proposed research plan involves field iind lahorniory stu- 
dies to dctcnninc the extent and type of cont.iminiilion that 
occurs ill rainwater, rcsiililiig from the injection of volcanic 
ITitiie (gases and particuhiieb) into the atmosphere by Kiliuiea 
volcano. Initially, only sulfur clioxiile and hydrugun. sulfate 
and fluoride ions, known enmponents of the fume, will be 
studied. 

Field work woultl involve the c.stablishinctit ami operation of 
sampling, monitoring siiitions (minimum of four) for Ihc fol- 
lowing purposes: I. Collection of rainwater (ntul fog drip), 
gas and particulate sainpic.s in areas downwind from the vol- 
cano. 2, Meteorological monitoring (wind speed and 
direction, etc.) to determine the distriliulion of fume and 
rainwater iit the areas of study. 

Laboratory work would include the following: I Analy.sis of 
collected samples by conventional methods, modified as 
needed for this study. 2. Conlimieil development of new or 
existing methods for the collection and analysis of the type of 
samples U) he encountered in the project 

SUPPORTED DY U.S. Dept, of Interior • O. Wtr. Res. Rch. 

14.0016. SEISMIC ACTIVITY OF THE CASCADE VOL- 
CANOES 

i’.IP. SMITH, Univ. of Washington, School of Arts, Scdiile, 
Washington 98 1 0.5 

Earthquakes directly as.socintcd with volcanoes are several 
basic typos One type is indi.stinguishablc from ordinary tec- 
tonic earthquakc.s protiuced hy faulting. These arc usually 
scattered around the volcano with focal depths of 1-20 
kilotneicni. A second type is the volcanic, or type ‘B‘ 
earthquake which is usually located at a shallow depth near 
the volcano's summit The envelope of such an event consists 
of an emergent arrival and a more gradual decrease in am- 
plitude. The mechanism for these events has never been 

ncloflilnti-lu f>vn1nin<-d Rnth .-if Ivnnc .-.r ./nl.-nni/- 


15.0001, COMPOSITE MATERIALS FOR OCEAN CON- 
STRUCTION 

A S. TETELMAN, Univ of California. School of Engineering, 
Los Angeles, Cn/i/or»ij<i 90024 

Objeclives: The objectives of this piojcci are to investigate the 
possibilUy of using high-strength composite materials in 
ocean construction, to provlile long-life low-cost coastal con- 
structions and facilities This involves study of both the pro- 
perties needed for such structures, and the factors controlling 
fracture in appropriate materials in the salt-water environ- 
ment 

How information will he applied; In thu building of nctv 
marinas and public beaches', erosion can be controlled by 
construction of jettie.s, groins .ind breakumters; lough corro- 
sion resistant composite ntiiierial shows piotnise for contain- 
ment of fill material for more economical construction. 

Accomplishments during the past twelve mnr\ths- rstaMished a 
strain-rate effect on the fracture load of notched atui un- 
notched polymer-impregrtated concrete. Studies of crack 
propagation rates in plain and polynicr-imprcgiiaied concrete 
as a function of environment have been initiated Corrosion 
studies on P.V.C coaled wire mesh cKposed fr>r 10 years in 
seawater Is in progress. 

For additional informtition pcftairring to this project conincl Or. 
George C. Shor, Jr., Scripps Iiistiiiiiton of Oceanography. l.a 
Jolla. California 92032, 

SUVPORTF.D UY U S. Dept, of Commerce • N.O.A.A 

15.0002. FLOOD AND SEDIMENT REDUCTION IN STEEP 
UNSTABLE ORUSHl ANOS OFTHE SOUTHWEST 

fi.M. RICE, U.S, Dept of Agriculture. I’«c S.W Tor & Rg 
Exp. Sta., Khmirif. CAtifornhi 0250? (PS\VI6()4) 

Objective; Gain undcrsttinJing of runoff and erosion processes 
of steep, unstable tnoiini.'tio chaparral watersheds and their 
contribution to dovvrstream Hoods and sedimentation. 
Develop effective land manngemcni practices to comlmi ex- 
cessive runoff and erosion, as emergency following ftics and 
for long-term cnvironmcntul stability 

Approach: Excessive post-fire erosion attacked by studying 
hydrophobic soils, tlicir chemo-physical nature and relations, 
and tests of measures to counteract them. Long'ierm en- 
vironmental stability sought by ecological approach, incliid- 
mg study of site potentials- Rclnlionship-s between storms and 
floods studied by investigation of processes, and development 
of estimation iccliniqiics through analyses of existing 
watershed data. 

Progress; Soil water repcllency is o frequently encountered .site 
factor that can influence the success of vnriotis forestry prac- 
tices. Severe water repelleocy is usually the result of fire, hut 
humus and Us telaicd microorganisms may also produce 
repcllency. Water rcpellency may induce excessive runoff 
and erosion in a burned area- Water rcpellency also affects 
relations between soil, water and plants. Adverse afTects of 
water rcpellency can be eliminated by mechanically disrupt- 
ing the water-repellent barrier. Under some conditions, treat- 
ing the affected areas with wetting agents may soon be feasi- 
ble. A survey of water-repellent conditions is desirable for 
appraisal of a forest site for vmious cultural practices. A 
welting agent was applied by sprinkler irrigation to a burned 
watershed as an erosion control measure. The wetting agent 
decreased prudiiciinn of mustard (Brassica spp.) and In- 


dicated that the wetting agent supprcs.sc(l p 
growth of mustard seedlings and had a less sup 
on rydgras.s seedlings. The differential phy 
presumably responsible for much of the diffe 
grass and mustard seedling establishment in the 

SUPPORTED BY U S. Dept, of Agriculture - F 

15.0003, URBAN GF.Ol.OOY PLAN FOR C; 
THE NATURE, MAGNIT UDE, & COSTS O 
HAZARDS & RECOMMnNDATTON.S ; 
MITIGATION (ABllREV) 

}'r. ALFORL, Sliitc Div of Mines & Ceolog; 
C(i/i/(»fjiin 05X14 

Abstract: This report recommends lo-ss-reductior 
U5 geologic problems which collectively thri 
milted $55 hilUon loss in California’s urban at 
to 2000. The problems are oarthcjuiikc slu 
mineral resources to urbaiii^atum, landsliding, 
sion activity, expansive soils, fault displacer 
hnztirds, t.sunami hazards, and .siiltsidcnec. 
describes the nature, distribution, and magn 
problem, as well as costs ainl effectiveness of 
reduction measures, and agencies responsible I 
sures 

Pub. Jun 73: 11 Ip,. N TIS No, PB-222 447/5; 
1.45. 

SUPPORTED BY U.S. Dept, of Housing & U 
ment 

15.0004, CONCUETI-: Bl.OCK REVETMl 
BENEDICT. MARYLAND 

/!'. HALL, U.S. Army, Cotislal Engin. Ros. Cci 
ton. Di.iirUi of Coliinihia 20016 

Abstract; Although the project has been comp 
one year, it has protected the Inickshorc area il 
winter storms. Figure 9 shows coinparaiive pho 
bufnte and during coriStruciion, at completion. 
Inlet. The problem of protecting bnnks and 
lower teaches of rivers entering CUesapeuke 
those of the bay, has always been (lifficult .since 
problem areas consi.st of small parcels of land 
cottages in individual ownership. Many owners 
expend large sums of protection. As a result, 
low-cnsi, do-it-yourself method of .shore protcet 
numerous The method outlined herein appears 
reqtiirements. This system can no doubt be ii 
owner on a do-it-yourself basis at a cost even 1 
contract price for the protection at Erlci 
summer camp. 

Pub. Jan. 64: I5p., NTIS No. AD-440 882: HC $: 

SUPPORTED BY U.S. Dept, of Defense - Arm; 

15.0005, KENNEDY SPACE CENTER OCE 
EROSION - FLORIDA 

A.J. MEHTA, Univ. of Florida. School of 
CainesviUe, Florida 32601 

Abstract: Dune barrier erosion and possible bre. 
to storm and hurricane wave activity is 
Mosquito Lagoon, in Kennedy Space Center 
results of a geological as well as hydrodynami 
the problem area Indicate that no inlet has exis 
dune barrier since 500 A.D., and that there is I 
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15.001 1 . 


of a possible breakthrough inlet remaining open pcrniaiicnlly. 
primarily because the relatively shallow lagoon does not con- 
tain enough volume of water to maintain an inlet iTCtween 
the ocean and the lagoon It is therefore recommended that 
only minimal measures, such as closing up the man-made 
passes across the dunes, be carried out to ensure continua- 
tion of the action of natural beach maintaining proces.scs. 

Pub Jun 73: f>6p . N I IS No. N73.333.37/«J: PC $5.50 Ml- 
$1.45 

SUPPORTED UY U S Natl Aero A: Space Adm 

15.0006, BAI. HARHOUR. FLORIDA PARTIAL BEACH 
RESTORATION. BEACH EROSION CONTROL AND 
HURRICANE PRO I HCI ION PROJECT, DADE COUNTY. 
FLORIDA 

UNKNOH'N, US. .Army, Faigineor District. JactiMnnillf, 
Florida 

Abstract: An (1 HS-mile reach of the Dade t'oimiy. Florida. 
Beach Erosion Control anti Hurrictme Protection Pntject will 
be partially restt'rcil at Hal Harbour Beach for u protective 
and recreational huach Project Fill would K' obtained from 
an ocean borrow pit about I 5 miles offshore in clcvtitions of 
-36 to -50 feet. About 1 .8 million ctibic ytirds of sand vsill l>c 
dredged from an ocean Inirrow pit nnd placet! along I) 85 
mile of buueh for restoration of protective and rccrciitional 
assets. There will be sonic temporary turbidity and siltatuni 
in the borrow and Fill areas during constroclion Sotne 
ninrine life will be licslroyed; tiowovcr. these pt»|nilatioiis arc 
expected to become reestablished 

Pub. May 72: 55p., N I'IS N.i. EIS-EL.72-5591-1': PC $4 75 .ML 
$0.95, 

SUPPORTED BY U.S Dept of Defense ■ Army 

15.0007, JEKYLl. ISLAND. OEOIUilA, BL.ACII liROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army. Engineer District, .SViv«»i»w/i. Ceorf'iii 
31402 

Abstract: I he project proposes resuiration and periodic 
nourishment of 27, (KK) feet of ocean beach and constiiiclum 
of a l.OOO foot riihtilesltuie terminal groin Envir«>nmcntal 
impacts include: Restoratitin and maintenance of ocean 
beach, stabili/ation of ertniing sluirelinc, ioereH.scd nesting 
sites for loggerhead sea turtles, enhancement of recfcatioiial 
faeilitics, improved economic prospects, and continued msiin- 
tcnunce of island’s aesthetics. Adverse cnvitonmenlnl effects 
include: temporary increased water (iirhidiiy nitd disruption 
of benthic, plankton and nekton eommunilies during eon- 
siructioii: after project completion, probable incrcuscd mor- 
tality rate of young loggerhead sea turtles. 

Pub. Aug. 73: .50p.. NTIS No EIS GA-73- 1 3 i 5-D: PC $4.50. 

SUPPORTED BY U S. Dept, of Defense - Army 

15.0008, PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONFROL ON ’MUDFLATS’ IN IOWA’S 
LARGE RESERVOIR SYSTEMS 

J.A- WILSON, Iowa Stale University, Water Resources 
Research Inst., Ann's. Iowa 50010 

Ab.straci: This research project wa.s initialed to cxumitie the 
natural establishment of plant spccie.s in sh.allow water and 
on recently exposed mudflats following the annual release of 
floodwater.s in Iowa’s large reservoir .systems, and deiermme 


vegetated. *lhis esthclically pleasant area has relatively little 
soil erosion atui provides manageable natural areas for man 
:iiul wildlife On the other hand, the impact of extreme flue- 
lualioiis in the water level of the Curalville flotid pool is 
strikingly visible Dead .standing trees, spectral remnants of 
the original forest, doniioate the upper reaches, of tlte flood 
piHil hindscape Mat! and ilebris charncterirc the area ini- 
fiie<li:i(oly tiollowing the recession of fluodwaters 

Pulv Jul 73 7«p . NTIS No. PH-226 .347/3: PC $3 75 ME 
$1 45 

SUI'I'OIM ED BY U .S Dept of Interior • O.W R.T. 

15.0009, STATEN ISLAND BEACH EROSION CONTROL 
AND HL’URICANE PROTECTION PROJECT, STATEN 
ISLAND. NFAV YORK 

UNKNOWN . U S Army. I•.l 1 gineer District, Woiervliei, New 
y,trk 12189 

Altsiract: 1 he report describes the beach erosion control and 
hurricane protection project consisting of the |ilacemetii of 
iluite .iml beach fill, the construction of levees and groins, 
the leaiignmcnt of interior streams, and the improvement of 
interior dr.iin.igc by use of pumiiing stations and ponding 
areas Ihe project will afford protection against hiirricnnus 
.uul control of beach etosiop, resulting in the reduction of 
the possibility of loss of life, business and properly damages, 
and onbanciiig the recreational value of the shore. Construe- 
lion of the project would cause minor intcrniption of traffic. 
Tins condition would cease once the project is completed. 

Pub. Sep 72 Up . N IIS No l;iS-NY-7.3.(l()6« D; P.C $.3.00. 

SUPPORTED BY U.S. Dept, of Defense • Army 

15.0010, BEACH EROSION PROJECT, DELAWARE 
C OAST PROTECTION PICOJECT, DELAWARE 
IUNKNOWN. U'.S. Army, IjiRinecr District, I'hiladelpliio, 
I*fnns\l\-/ttii4i I9137 

Abstract Ihe project proviiles for improvements along the At- 
laiktic Coast of Dclnvv.nc extending froni ('ape Henlopcn to 
the Maryland State Line at Fenwick Island. Those improve- 
ments incliule comhined beach erosion conliol and hurricane 
protection .mcl consists of wjilcning 24.5 miles of beach by 
placement of siiiiahle saiul to provide a berm. In the built-up 
sections of Rehotioih, Dewey, and Bethany Beaches where 
dune consinicti<in is impractical, approximately 17,700 linear 
feet of timber hulkheads with stone toes will he constructed. 
Use of borrow arciis and rlredging might have negative en- 
vironmental impact which esm be miniini/ed by ctirefui selec- 
tion of dredging locations nnd confining the dredging opera- 
tion to favoratile lime [leriods. A temporary inercstse in turbi- 
ly during construction which would have mininiim impact on 
fishery. 

Pub Jun 71: 21p., NTIS No. PB-199 454-F; PC 53.00 MF 
$0 95. 

SUPPOR’I ED BY U.S Dept, of Defense - Army 

15.0011, VIRGINIA BRACH, VIRGINIA - BEACH EROSION 
CON TROL AND HURRICANE PROTECTION 

UNKNOWN, U.S. Army. Engineer District, Norfolk, FirghuVi 

Abstract: A hurricane protection and beach erosion control 
project is proposed, consisting of sheet pile walls capped with 
concrete, raising and widening the beach, and recommenda- 


Prclwinaiy siudics have shovvn (hai the taciar; intiuencmg me 
hydraulic erosion of saiurateci soils are the amount and type 
of clay, and the composition of the pore and eroding fluids. 
Ihe amount and type of clav can be characterized {w.ilhoiii 
destroying (he sample) hy the magnitude of dielectric disper- 
sion The compositions of the pore and eroding fluids can be 
quantified by their conductivities and the sodium adsorption 
ratio The shear stress for initiation of erosion can be evalu- 
alcd by determining the erosion rates that result when vari- 
ous shear stresses are applied to a soil in a rolating-cylindcr 
apparatus. This study seeks a functiotial rclatkmship among 
these parameters The result.s with several clays will be used 
to develop soil nrvmogroph for use by agriculturists, en- 
gineers. and land-use planners. 

SUPPORTFD BY L'.S Natl Science roundation 

15.0013, SAN FRANCISCO B,\Y 

D. MCCULLOCH, U S Dept of the Interior. Geological Sur- 
vey. Me/ih Park, California 9402.^ 

States to which pr»»jccl pertains: California. 

Principal objecitvcs are to provide descriptions of naliirnl 
processes (geological, scismological, biological, geochemical, 
hydrographical) to serve as a h.isis for enlightened use of this 
major estuary. More specificnlly, go.ils are to I) describe 
geology, tectonic history, seismic cnvironmeiu and distribu- 
tion v^f unconsolidated sediment in the fault-bounded bay 
basin and on the adjacent continental shelf. 2) describe gross 
WHier circulation patterns in the bay and adjacent Pacific as 
« guide to movement of natural and ntan introduced dis- 
solved and solid constituents. J) desetibe species coitvposnion 
.ind aerial disirihuiion of major benthic organism ci>mmuiii- 
lies, 4) evaluate rates and processe.s by which trace metals, 
trace elements and synthetic organic compounds are in- 
ifoduced into the hay, how they fire pattitioneU. and their ul- 
timate fate; includes .tircnm sediment sampling in the 
drainage basin, unalysis of su.spcnded and bottom sediment in 
the bay and iidjuccni cuntinenial shelf, <and onalysis of the 
dissolved phase. 5) establish biological uptake of trace cle- 
menis. trace metals and synthetic organic compounds hy in- 
dicator species of benthos, phylophitikton and marine algae, 
6) describe distribution of modern bay sediment, the major 
modes of sediment transport and evaluate rates of deposition 
and erosion 

SUPPOR TED BY U.S Dept, of Interior • Geological Survey 

15.0014, SHORT-TERM CLIMATE CHANGES AND 
COASTAL EROSION. BARROW, ALASKA 

J D HUME, Arctic Inst, of North America. Wtuhingutn. Dis- 
/riel Ilf Cvtuirihia 20009 

Absif.ici: Records of shoreline ami bluff positions in the vicini- 
ty of Barrow, Alaska have been obtained from aerial photo- 
graphs and taped me.isurement.s for intervals between 1948 
and 1969. Although the .source material in the bluffs is 
frozen and masses of pure Ice are present, tempcrniurc and 
rainfall data fail to show any marked correlntton with the 
retreat of the bluff faces or with the retreat of the fronting or 
downdrifl beaches. Removal of beach material for construc- 
tion and frequency of storms from the west do show a rela- 
tionship. Recorded retreats of tire bluffs up to .3 m. pci year 
and of the beaches up to 4 m. per year have resulted where 
there has been excessive beach borrow or where a series of 
severe storms have attacked the coast. 

Pub. 1972: 9p., NTIS No. AD-?6t) 210: Reprint. 


Purpose of .study/invosliRiitioii: To procure and develop d -. 
all types of shore improvement structures and meihud. - - . 
used to determine (heir effectiveness, and to de\cl. ; - , 
critcriii or ch.mgcs in exi.sting criteria applicable to futu’ 
and siruclunil iic.sigii of future slructurc.s 

Approach or jil.m: Data are collected both before, durin,' • - 
after construction of shore .slruclurcs, including tcp-.' 
surveys,, material sampling, littoral forces (to extent pi.s- 
and that relating to lechniriues and ninterial.s of consin,.' 
Data may also be collected from prototype experifr ; 
.structures in the field, or small scale wave lank sludiev 

Progress to date: In connection with follow-up studies, dji i . 
Ivclion and processing were eontintied at 14 wide-rangi', 
cations involving beadles and related projects A final t.; 
was received from the University of )-'lori(l<'i on a cooper.- 
sludy with the State of Floritla it) evaluate beach ni'.r ■ 
nient at Treasure Islaml, Fin . a.s well as a preliminar) n, • 
concerning Key lliscaync and Virginia Key Oala colli.' 
on behavior of beach aiul underwater bottom slopes up;' 
and downdrifi of prototype experimental groin strui*. . 
(PEG) at Point Mugii. C’iilif, C()ntiiiuc(l u/ilil Nover* - 
1971, when the panel system wa.s removed Compilaiiur . 
analysis of coilccted d'.ita were begun, as was planning fui •• 
next test. Prcltniiiuiry analysis indicated that the structure 
lliicnccd (he shoreline for a di.sianee etiual in about it:..- 
tiiiic.s (he groin length Obicntion and processing uf ihr 1. 
piognini ofdalu collection will ctmiitiuc at ihi.s site. 

SUPPORT ED »Y U.S. Dc)n. .if Defense • Army 

15.0016. COASTAL ENGINEERING STUDIES REIAIIH 
TO FLOniDAS .SllORI-l.lNH AND BEACH EROSll'N 
PROBLEMS 

J-A. PURPURA, Univ. of Morldti, Schtuil of Fnginei’i.'c 
(Itiincsrille, rhritlti .32601 

Ihe proposed program rei>resents a iong-rtinge itivesligatio.n • 
define the causes of and solutions to l•Toridf|■s shoreline 
be.'ich erosion problems. T‘)ie prirnnry olijcclivcs of the si..'- 
arc dcscrilMtd »n llm following putagtaplis. 

Inlets. • The role of inlets in ennuibiiling to the <wet..' 
shoreline problems will be inve.stigalcd. .Special considcfaii ' 
will be given to the liydrogrtiphic features and .sand bypaxo'i 
procejsscs «t the various inlets. 

Nearshore Sand Resources - A sub-bottom profile will be uwJ 
to define ncnr-shore snnd resouitcs suitable for bea.h 
nourishment purposes. 

Susceptibility of General Coastline to Wave Attack- • Wj'-e 
refraction lcchnic|ucs will be employed to identify areas ih.i 
arc particnhrly vulnerable to storms originating from varu 
ditecUons. nrosioa-clepositlon occurrences for parlicuLi 
storms will be correlated with these results. 

Coastal Construction. - The performances and effects of 'an 
ous types of coastal .structures and practices will be asser- 
bled and interpreted In order to dociimcni the most elTeeii'e 
solutions to Florida's coastal problems 

Setback Line - To make the necessary technical investigatior.' 
in order to recommend setback lines defining the seawatJ 
limit of coastal construction throughout the various coastal 
counties of Florida. 

SUPPORTED BY Florida Slate Government - Tallahassee 
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15.0017, A STUDY OF NKARSMORE PRCX-’FSSES IN 
SOUTHKAST l•1.0RIDA 

C EMll.lANl, Univ i)f Miami. School of Marine Science. 
Miunii, h'hrUh !^3149 

Objective: i'he objective is to investigjiic the interacting in- 
fluences of the liydrodynamic environment and the sedimeni- 
biotic surface on sediment transport .mil bottom stability in 
the severely eroding Key niscayne-Virgiiiia Key Beucli and 
littoral drift /one. This study will combine a general survey of 
sedimentation, dcpnsitional history, .nid water inovemcni 
with a detailed examination of vegetative stabili/ation of the 
nearshore bottom. The following program is planned for the 
period November to June, 1972: I) Determination of past 
shoreline changes using existing aerial pliotograpliy and 
maps. 2] Diving observations and collection of sediment and 
bottom vegetative samples along sixteen lH-ach-offsliore 
profiles (laboratory analysis of samples), .'ll Staking and 
monitoring orosion aeerelion along eight beache.s to offshore 
profiles. 4) Probing and coring in the littoral drift /one to 
determine character of underlying substrate and recent 
geologic history. .S) Determinatior) of the wave th.»ractemlic.s 
in the study area by daily (visual) observations and limited 
mcasuremcnl.s of current intensities attd patterns 6) Proeure- 
mcnl, adaptation and in situ testing of an electromagnetic or 
acoustical boilum current meter. 

How information will be applied; I lie overall results tif this pro- 
ject will provide the following maiuigcincnl gnkiclincs; I) 
How much sliorclinc protection, bottom siabili/aiion anil re- 
tardation of Kcdinient loss does a vegetated bottom trffer as 
contrasted with a free sand bottom? 2) What cflucl would 
destruction of a certain area of vegetated hotlom (by 
dredging, pollution nulwasli. scdiiiicnl starvation erosion) 
have on the adjacent hcach shoreline? 3) What rates of 
noiirishmenl are nece.ssary to .stabili/.u beaches? Wluil sedi- 
ment .sources should he used? What should be nourished 
(beach, vcgct.ituil boitnin)? The results of the first phase of 
this project will serve as background giiidnnce for the suh. 
seduent more detailed (diascs of (he program and will he 
used to give broader application of tlicsc detailed investiga- 
tions to the area of study. 

For additional information pertaining to this project contact Dr. 
Richard (T ilailer, Director, Sen Grant Programs. University 
of Mi.TiTii, Coral Gables, I-'lorida .3.3146 

SUPPOR TED IJY U.S. Dept, of Commerce • N O-A-A- 

15.0018, DI-POSn iON OK HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS 

/’. FAN, Univ. of Hawaii, WiUer Resources Research Ctr.. 
/Itinoliilii, Hawaii 96822 

Ihc main purpose of this study is tu lictcrminc the ernsioniil 
rale of watersheds and ilepu.slional rale of cstiiiiriiio sedi- 
ments, and the pollution effect of estuarine cvironmciu by 
sediment load carried by surface waters. The research plan 
involves field and laboratory invesligution of the watershed 
and estuarine sediments of Hawaii. Special effort will be con- 
centrated at Waikele watershed and Pearl Harbor estuary, 
Hawaii Kai and Muunalua Day of Oahu. 

SUPPORTED UY U.S. Dcpi. of Interior ■ O. Wlr. Rcs. Uch. 

15.0019, NATIONAL SHORELINE STUDY - GREAT 
LAKES REGION INVENTORY REPORT 


Lind, water, and land beneath the water in close pi 
the Great Lakes shoreline. They represent a utiiq 
resource, rich in aesthetic and ecological values, 
scenic aiifactiveness. many beaches and access its I 
iircas provide oulstanciing recreational opportur 
slurrelands are subject to unique problcm.s of flo 
eri«sion when subject to unusually high lake 
storms The information presented in this report i' 
liniitcti to the U.S. mainline shores of the five Gr 
The connecting rivers are excluded. Data on shores 
in the Cireat Lakes are limited and treated separate 

Pub Aug 71: 2.34p.. NTIS No. AD-733 470: PC 
SO 95 

SIJPPOR IKD UY U S Depi of Defense • Army 

I5.0()20, LAKE SHORE LROSION IN ILLINOIS 

\\ J JiOHF.RTS, .Slate Water Survey, Urhana. HHaois 

All iitvesligalion is being made of shore erosion caust 
natural ami recreational use. The relationship of hi 
horsepower, and expiKsure lo headland erosion will 
aled ViXTious protcctiie devices will Ire suggested 
effectiveness studied. 

SUPPOR'IIJ> UY Illinois State Government - Sprinj 

15.0021, NATIONAL SHOREUNE STUDY - INV 
Rl-PORT • LOWER MISSISSIPPI UECHON 

I'NKNOWN, U.S. Army. Engineer District. New OrU 
siutui 70160 

Ahsirnci: The rujtort is one of the nine regional inv 
ports whicli are a part of the study and appraisal 
tional shoreline aiithoriyuil hy Section 106 of Puhli' 
48.3. approved 13 August I96K. It is a compilation 
hie inronnaiiiih on the gulf coast, including bays i 
ric.s. of the Stale of Louisiana. Included in this ri 
ventory repitri is very general infonnalion on thi 
characteristics, nature and extent urcru-sioii. idenli: 
problem areas and possible remedial action, ownc 
present and fiitiire use of the shore. 

Pub. Jill. 71. |(i3p. Nils No. AD.728 510: PC ; 
SO 95. 

SUPPORTED UY U.S Dept of Defense • Army 

15.0022, OEKSin COASTAL INLETS - FORMS < 
MENI ACCUMULATION IN THE REACH 
ALASKA. NEW ENGLAND 

M.O. IfAYFS, tiniv of Massachu.sclis, Co!).stal 
Center, Aiiihviwt, Xfns.uicfiitieli.i 01002 

Abstract: Offset coaslnl inlct.s are common on the 
New England and the iiorlhern Gulf of Alaska. In h 
the dominant waves approach the shore at an oblit 
resulting in ii strong net littoral drift. The most com 
of offset on thc.se coast.s is a downdrift offset 
ilowntirifi side of the inlet protrudes further seawan 
iipdrift side) Wave refraction around the ebb- tido 
the inlets is an important process in tlic formath 
downdrift offsets, inasmuch as it creates a local r 
drift direction just downdrift of the inlet, and allows 
to accumulate there. Forms of sediment nccumulat 
beach /one include ridge- niui-runnel systems, born 
tiplicily of nearshore bars, cusp-type sand waves (or 
topography), cxnnplcx snnd bodies affiliated with 


CM f(My£\ U-S. Depi. of the (niurior. Geological Survey. 
itnswit, Mdssacfuisciis 02203 

States to which project pertains: Massachusetts. 

Ihe project has studied the erosion uf sea cliffs on Martha’s 
Vineyard, particularly Gay Head. The many factors con- 
trolling the erosion necessitated an understanding of the 
geology uf the clifTs. This work was extended and in con- 
sequence the geology of the island was studied in detail, 
i'ield studies are essentially completed. Repisrt writing is the 
next phase. Vertebrate, invertebrate, and plant fossils col- 
lected from the cliffs are being studied by specialists, and it is 
hoped that final report will inchide chapters on the paleon- 
tology and prc-Pleisiocene and Pleistocene geology as well as 
coastal erosion. 

In addition, the project has studied erosion of sea cliffs in 
Boston Harbor and intertidal rock erosion at N'nhant. Mas- 
sachusetts. Fieldwork is completed except for the making of 
a detailed plane-table map of the Nahant area 

SUPPORTED BY U.S. Dept of Interior • Geological Survey 

15.0024. SIMULATION MOUFL FOR S10RM CYCLES 
AND BEACH EROSION ON LAKE MICHIGAN 

R M- DAy/S. Williams College, Graduate School, lyuiianisiown, 
.ifnssac/ntseus 0 1 267 

Abstract: A mtitliemjlical simulation niudcl is used to study the 
relations among storn' cycles, hcach erosion, and nearshore 
bar migration The model is based on Fourier analysis of 
weather and wave data collected on Lake Michigan during 
the summers of 196*1 and 1970 In the simvdation of coastal 
processes, heromciric pressure is used as the indpendent vari- 
able with Inngsliorc current velocity computed as the lust 
derivative und breaker liciglii as a filtered version of the 
second derivative of barometric pressure I'hc siniiiintcd 
curves nre usc<l to compute wave and fongshore current 
energy for each storm cycle and posistorm recovery. 

Pub. Nov. 72: 23p.. NITS No. AD 765 888/3; Reprint. 

SUPPORTED BY U.S. Dept, of Defense • Navy 

15.0025. PROFILE OF A STOR.Vf - WIND. WAVES AND 
EROSION ON THE .SOUTHEASTERN SHORE OF LAKE 
MICHIGAN 

IV.f. FOX. Williams College, Graduate School. iFi/Zio/wsrouvi. 
^f(l^sct•flltsclls 0 1 267 

Abstract: A large low pressure system that passed through Lake 
Michigan during late July 1969, provided opportunity for 
det-iilcd anttlysis of storm cfTccis on beach and nearshore 
processes. During the passage of this storm, observations on 
!7 environmental puramciers were being recorded at 2 hour 
intervals These data were subjected to Fourier analysis and 
plotted in a Cime series by computer. Such analysis show.s 
that there is a definite relationship between iKimmetric pres- 
sure, breaker height, breaker angle and longshore current 
velocity. These are among the significant factors in beach 
erosion. As the sionn passed, the hcach and adjacent cliff 
underwent extensive erosion. The post- storm profile showed 
a nearshore sand bar which was derived from the beach area 
during the storm. During succeeding days, this bar began a 
shoreward migration and was eventually incorporated with 
the bench. 

Pub. 1970; 9p.. NTIS No. AD-723 932: Reprint. 

SUPPORTED BY U.S. Dept, of Defense - Navy 

15.0026. COAST AL ZONE AND SHORELANDS MANAGE- 
MENT - GREAT LAKES 


nicnt and planning techniques and concepts foi 
Lakes which wilt help to enhance tnan’.s use of th» 
areas whilu preserving a unique and valuable nani 
system. 

How information will be applied: Results of reseatcl 
corporaied in a regional plan being prepared by t 
City Regional Planning Conimi.ssioii. They will n 
by all of the Conimunitie.s of Grand Traverse Ba 
Shorelands Coordinating Cornniitteo to solve bay- 
lands problems and belter meet future objective; 
also he presented to llie Michigan Water Resourc 
sion for inclusion in their .state-wide .shorelands n 
plan and will be further ilcvcloped and icfin 
throughout the Great l.ukes for developing a cor 
coastal zone management approach. 

Accomplishments during the past twelve months P 
formation to L’.S. Corps of Engineers on shorelai 
nienl, produced crilitiuc of Hawaii’s coastal zone 
advised local cili/en.s concerning Soil Conservat 
erosion project; drafted joint publication w 
Resources Commission; published Traverse Bay F 
Progress Report; helped eslablisli Traverse Bay 
Coordinating Committee, contrihiilecl scclion.s i 
Bay Rcgiotvdl Planning Commission regional pla 
giunnl cotifcrcncc on shorelands management, u 
tons Bay citizens on marsh preservation; dcvol 
prehensive coastal zone computer sysletn ctjnccpl 
sIioruTands design concepts and impact niiitrices; 
coosiiil zone library 

For additional information pertainitig to this prtyecl 
John M. Arm.sifong, Director, Sen Oninl Program 
of Micldgan. Anti Arbor. MicTiigan 48104. 

SUPPORTED BY U.S. Dept. ofContniercc • N.O, 

15.0027, ENVIRONMENTAL GEOMORPHIC .S' 
THE COASTAl. REGIMES ALONG THE SOU'I 
OF LONG ISLAND ■ NEW YORK 

D H. COATFS, State University of New York. Sclu 
Dinshointntt, New York 13901 

Objectives; The objectives of tliis project nre to e; 
mcitsurc those geumurphic processes iluii .affect il 
and depositiomil setlimetualion regimes of the beu 
ment on the South Shore of Long Island. 

How information will be .applied; Despite cnormoi 
lures \)y Federal and Stale agencies on erosion o 
Shore of Long Island, there has been little altenii 
providing information uf use to local managem 
and to the development of alternative procedures 
those of Federal orthodoxy. Among the agenci 
seeking information from this project arc: Fire 
tional Seashore Commission, Nassau-SufTolk 
Planning Board, the New York Slate Park Conn 
Town governments. Citizens conservation and cn’ 
groups also seek the information. Through close 
these groups and through the Sea Grant Aclvjso 
Program an educational program will be cstabUs 
above agencies und among the citizens as a group. 

Accomplishments during the past twelve months: A 
dune stabilization problem on Fire Island, 2. Dete 
nature of man- made alterations on bay side of 
such as boat slips, marinas, dredging. .3. Rvalt 
causes that contribute to abnormal accelerated 
certain parts of Fire Island. 4. Studied factors ih 
trolling limits for utilization of Fire Island region - 


MAJOR DISASTER TYPES 


resource 5. Measured quantitative shoreline changes of Fire 
Island for the period 19A2-I972. 6. Initialed a program for 
wave hindcasting of the South Shore. 7. Idcniined areas of 
potciuiul washovers or breakthroughs on Fire Island. 8. In- 
itialed a study of the relationship of dune height and profile 
to shore recession. 

For additional information pertaining to this project contact Dr 
Donald V Squires, Director, New York State Sea Grant Pro- 
gram, State University of New York. Albany. New York 
12210 . 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A-A. 

IS.0028> GROIN STUDY ON THE NORTH SHORE OF SUF- 
FOLK COUNTY, LONG ISI.AND. NEW YORK. 
BETWEEN ORIENT POINT AND PORT JEFFERSON 
HARBOR 

T. OMHOLT, New York Ocean Science Lab.. Stoiiltiuk, AVn- 
York 1 1954 

Approximately fifty small groins located on the north shore of 
Suffolk Coiiniy will be evaluated for tlieir effectiveness in 
trapping sand and their effects on mljaceni beaches. Changes 
in the shoreline will be investigjitcd by the use of existing 
niap.s, charts and aerial photographs, hcach surveying and 
wave refraction tcchniciucs. 

SUPPORTED BY New York Ocean Sci- Lab- • Montauk. 
N.Y. 

15.0029, EROSION AND DEPOSIFION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA COAST 

H.L. INGRAM. Univ. of North Carolina. School of Arts. Ouipfl 
flill, Niirllt Caroliiio 27514 

The objectives of this project aie: ( I ) to rlctcrminc the clmngcs 
that arc taking place in the bottom topography and 
shoreline.s of selected study areas typical of the total sound- 
estuary cnvifonmcnl »if tiic North Carolina const, bill espe* 
citdiy Pamlico .Soumi. (2) to study the crosional and ilcposi- 
lional processes responsible for these changes: and (3) to 
predict future changes. 

How inforination will be applicti; Iriformation gained in this 
program will he used by State and Federal agencies to pre- 
dict the effects on erosion and slcposition of ( I ) storms, (2) 
changes in river regime from floods, droughts, dams; (3) soil 
conservation practices; (4) ripening and closing of inlets; (5) 
dredging activities; (6) construction of shoreline fucililies, 
(7) shoreline and bottom mining. 

Accomplishments during the past twelve months: old and new 
aerial photographs of the study areas have been obtained and 
lire being studied. Dctailcil Fathometer tracings arc being 
made. The heavy mineral content of 173 .samples has been 
used to estim.tlc the source of the sands being dc|Hisilc<l in 
the sounds and c.siuaries. The clay mineral content of 80 
samples has been used to estimate the source of the clays 
being deposited in the sounds and estuaries. Box cores arc 
being taken in the study areas. 

SUPPORTED BY U.,S. Dept, of Commerce - N.O.A.A. 

15.0030, SHORE EROSION STUDY OF ERIE COUNTY. 
OHIO 

L.L. BKAlDUCH, State Div. of Geolog. Survey. Cr»/ii/»6i«. Ohio 
43212 

The objective of this project is to obtain data for an up-to-date 
appraisal of the geology of the shoreline and nearshore hot- 


Field work will include: reestablishment of a hor 
vertical contrni system, preparation of map showii 
lion of the present shoreline and land feature 
graphic survey of the study area, collection and 
bliifT, beach, and nearshore bottom material, I 
probings to bc^lrock, study of wind and weather 
study of variations in lake level, measurement o 
currents, a stiuly of ice conditions, investigation o 
gy. comparison of repetitive aerial photograplu 
niinaticm of rales of shore erosion and bluff rcce 
of thme formation and movement, littoral proces 
isting structures. 

SUPPORT ED UY Ohio Stale Government - Colun 

15.0031, SHORE- EROSION STUDY OF LAKE 
OHIO 

L.L. HRAIOr.cn, state Div. of Ceolog Survey, Colt 
43212 

The objective of this pr<»ject is to collect data for ai 
stiiily of the geology of ibe shoreline and neursl 
for that portion of Lake Erie located w'ithin the 
of Lake County. A stutly and mapping of the 
along the shoreline will extend landward far enoii 
that portion of the land mass most directly uffc 
problems of shore erosion. This distance may var 
to uren but will not extend further landward than 
unnffceled roadway paralleling the shoreline. 

'This area undergoes the moHt severe annual crosioi 
w'il) therefore receive Ihc primary focus of nuenli 
ing aa over-all crosinn control smdy for the enti 
of Lake Eric Field work will include: the mcastii 
sampling of .sections of the bluff and slopes, riinn 
profiles and sampling ft>r incchnnical and niincra 
ysiK. boring and probing to bedrock, study of curr 
tic surveys, detcrminnlion of volumes of boilo 
ironspori by use of scilitneni collector platforms 
mination of erosion losses by use of aerial phutog 

Baseline control and shore point locations cstahli! 
Bcuch Erosion Control Board, U.S. Corps of Hr 
he utilized for this study. 

SUPPORTED BY Ohio State Government • Coliir 

15.0032, SHORE EROSION STUDIES ALONG 
SHORE OF LAKE ERIE 

C If. CAHTHR, State Div. of Gcolog. Survey. .Smi 
44870 

Our studies will document the what, where, hov 
mies of shore erosion along the Ohio shore of La 
are particularly inlcre.sted in looking at the eff 
made sirucuires on the shore processes. 

Aside from l>asic mapping techniques we have estal 
points to measure erosion and/or accretion rat 
shore to 200(1 feet offshore. Aerial photograp 
early as 1930 has enabled us to observe changes 
zone within a precise chronologic framework. 

Wc hope to have five counties (Lake, Erie, Sandu 
and Lucas) completed by the spring of 1974 and 
ing three counties (Ashtabula, Cuyahoga, r 
completed by late 1974. 

SUPPORTED BY Ohio St Alc Government • Colui 

15.0033, EVALUATION OF GEOLOGIC AND 


for the configuration of the coast- The inaccessible pans of 
the coastline (about 149'(.) will be examined from the air. 

Refraction diagrams for different wave conditions will be 
prepared in order to evahiate the distribution of wave energy 
along selected portions of the coast 

The relative importance of the geologic and ocuanograpliic fac- 
tors will be determined, areas particularly prone to erosion 
delineated, and the rcsiitts of the evahiation made public and 
submitted to the Advisory Committee to the State Land 
Hoard. 

SUPPORTED BY U.S Dept of Interior • O Wtr. Res. Ilch. 

15.0034, EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UNSTABLE SOILS IN THREE SMALL WESTERN 
OREGON WATERSHEDS 

R.L FREDRIKSEN, U S Dept, of Agriculture, Pac N.W. For. 
<& Rg. Exp. Sta., Pofil/iiid, OreyoH 97208 

Abstract: In two sleep headwater drainages, landslides were the 
predominant source of increased .sedimentation of sireaiii.s 
following limber harvest Pateh-ewt logging with forest roads 
increased sedimentation compared with a control by more 
than 100 times over a 0- year period Landslide erosion was 
greatest wlicru roath crossed high gradient stream channels. 
In an adjacent clearcut watershed with no roatls, sedimenta- 
tion increased three times that of the control 

Pub. 1970. I9p., NTIS No. PQ.iq4 9K7; ME S0 b5 

SUPPORT ED BY U.S. Ocpl of Agriculture 

15.0035, PROPFRTIC,S AND STAmLITY OF A TEXAS 
BARRIER BEACH INLET 

C. MASON. Texas A & M University Sy.Mcm. Grtuhmtc School. 
Collect Siai(oii. 7'e.x<ii 77X43 

Abstract: An epvitonincntal study was conducted at Drown 
Cedar Cut, a natural imstiiblc barrier beach inlet cmincding 
East Matagorda Day, Tex., with the CJwlf of Mexico. The ob- 
jectives of this study were to determine the physical and 
hydraulic properties of the inlet, and to investigate the inlet's 
hisioticttl stability, as well as its short-term response to a 
number of physical processes. Results of the study indicate 
that hurriciincs and continuing erosion of adjacent beaches 
enhance the long terrn stability of the inlet During winter 
months, the rapid passage of strong frontn) systems and as- 
sociated winds, as well as substantial amounts of rainfall, arc 
primarily responsible for the day- lo-day viability of the chan- 
nel boundarie.s. In the .ibsencc of such forces, the 
predominance of lillor,il drift over the limited flushing ability 
of .'tstroitomical tidal currents leads to dcgradaiion of the 
inlet channel and westward migration of the citlnc inlet 
.system. 

Pub. Aug 71; i75p., NTIS No. COM-7I-OIOI9; PC $3.00 MF 
$0.95. 

SUPPORTED BY U.S. Natl. .Science Foundation 

15.0036, INVESTIGATION OF SHORELINE CHANGES AT 
SARGENT BEACH, TEXAS 

iV.N. SF.ELIG, Texas A M University System, Graduate 
School, College Siailon, Texas 77X43 

Abstract: An environmental study was conducted at Sargent 
Beach, Texa.s, an erosive beach bordering the Gulf of Mex- 


rale since at lea.si IVJU wiili recent -shoreline rctf 
averaging 30 feet per year. Slorni.s arc the primal 
that remove material from the beach, while lost s 
•ire not rcpi.iced because Dnuos River sands norr 
peeled to move alongshore are trapped in the Bra; 
Hurricanes may free stored ricitaic sands carryir 
<tu:intities offshore from beach areas. Beach erosion 
aggravated by decreased sand input to the coast 
Brazos Rivet due to alterations to tlie river and its 
basin in the I94()’s. 

Pub. Sep. 7.1: I62p.. NTIS No. COM-74-I01.57/I: I 
MK $1.4.5. 

SUPPORT ED BY U S Dept of Commerce • NO. A., 

15.0037, TEXAS BARRIER I.SI.AND.S 

R.L HUNTER. U.S Dept of the Interior, Geologica 
Corl>iis C/iiisii, Texas 784 I | 

States to which project pertains: Texas 

The project is a topical study of coastal sediments and 
i.nry processes on .\nd adjacent to the barrier islaai 
Texas Gulf Coast T he uUimalc objectives ate. (1) 
ale the conditions and processes rcsponsil)Ie for lli 
growth, iind maintenance of harrier islands, (3) to il 
why and where excessive coastal erosion and sedin 
occur, and 13) to develop criteria for the recognitio 
ricf islands and nearshore deposits in ancient set! 
rocks. These goals will [le piirsticil through the intc 
objecTives of defining tlic kinds and rates of set! 
|)rocCK.scs and the character of the resultant (Icpi 
iandforms. 

SUPPORTED BY U.S- Dept, of Interior • Geological 

15.00.38, ENVIRONMENTAL GEOLOGY OK .SE 
PARTS OV NOUT HWnST ERN VERMONT 

W.P. W'aCNER. Univ, of Vermont, State Rcstnir 
Center, ninfington, Kermunt 05401 

The objectives of the proposed project arc. ( I ) to ev;i 
wiiter supply potential of the Cliamplain Valley, by 
ing apiiifcrs, water table elevations, recharge iir 
aquifer capacities; (2} to locate and evaluate suiti 
for garbage dumps in the Chnmplnin Valley, l3) to t 
septic waste disposal potentials of selected upland 
mapping the distributions and evaluating the chsin 
of uncnnsolidated materials; (4) to cvnlunte the ni 
currciice, and extent (rates) of stream hank and hi 
sion. 

SUPPORTED BY U.S, Dept, of Interior • O. Wti. Rt 

15.0039, SEDIMENT MOVEMENT AND HII 
MORPHOLOGY IN THE CENTRAL APPALACH 
GION - VIRGINIA 

UNKNOWN, U.S. Dept of the Interior, Cieologica 
ArlingKin, K//g/>»Vi 22209 

Sediment, particularly in connection with major rainst 
lloods, causes ntany deaths and millions of dollars 
damage annually. The destruction results from scdii 
sion, Its movement down hillsides and along stream 
and its deposition. The prediction of important seii 
latcd events and the prevention or reduction of dan 
not be possible until systematic, planned sedimento 
gcomorphic studies are made. 
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16.0006. 


To derive a basis for predicting the occurrence and nature of 
major sediment movements <jn hill.slope.s and in cliannels in 
the Central Appalachians and nearby areas, in order to 
prevent or reduce the customary widespread damage that oc- 
curs to man and his properly from such movements. 

Document and examine the gcomorphic and scdimcnioloKic 
features of catastrophic sediment movements such as those 
which resulted in central Virginia from the rains of hurricane 
Camille in 1969. Measure and evaluate the extent and loca- 
tion of erosion, the amount and loentinn of dep<»sition. siecs 
of sediment particles involved, gcomorphic ehariicteristic.s of 
affected and unaffected hillslopes and valleys, and any other 
features which may aid in attaining the research ohjeclive 
Obtained further field data on elumnel geometry and bed- 
material samples. Continued analyzing data on channel 
geometry. Wrote further portions of first draft of numiiscripl 
on same. Results to dale show some promise of establishing a 
relationship hetween flow characteristics at a station anti cer- 
tain measurable features of the channel, such as shape of 
cross-section and sizes of bed material 
Complete (he iimilysis of the data on hand; obtain additional 
(lata SIS the need arises; draw conclusions; finish writing first 
draft of manuscript 

SUPPORTED IIY U.S. Dept, of Interior • Oeological Survey 


16. MULTII'UC HAZARDS 

INDIVIDUAL ASSISTANCE 

16.0001, EMERGENCY OPERATIONS SYSTEMS 
DEVELOPMENT • CIVIL DEFENSE RESCUE PHASE II 

L.C. THOMAS, Stanford Uc.sciircli liislilutc, Mtnto I'ltrk. 
Califonm 9402.5 

Abstract: The major purpose of the Phase II rescue task w.as to 
redefine the rescue function in terms of a broad lifesaving 
role so that the bases for guidance m.aierials for local govern- 
ments would be fully supportod by these findings The report 
deals with the attack environment, batie for rescue, opera- 
tions, supporting services, program elements, and rescue 
force acquisition 

Pub. Nov. 67: lllp„ NTIS No AD-776 350/1; PC S« 75 Ml- 
S1.45. 

SUPPORTED DY No Formal Support Reported 

16.0002, CONSULTATIVE PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY CROUPS AND AGEN- 
CIES IN RAPID CITY. SOUTH DAKOTA 

C.L. KEENER, Unknown Inst, or Indiv. Grant. Colorado (IISM- 
42-73-58) 

The Contractor shall furnish all necessary services and materi- 
als to provide consultative psychiatric services to individuals, 
community groups and agencies in the Rapid City. South 
Dakota area regarding disaster rclntcd mental health 
problems. Specifically, the Contractor shall: I. Provide con- 
.sultation in symptom.s of disaster related mental health 
problems and ways to haniile them. 2. Provide individual 
care consultation with mental health workers and physiemns. 
3. Provide consultation with community agency and group 
members as to handling (heir own feelings and reactions as a 

<1 Accict irk 1 1>«4 


residents of possible eniolional reactions and way.s to cope 
with them 6 IVovidc residents an oppcirliinity to express 
their concern and reactions or possible reiictions to the dis- 
aster 

SUPI*OUrF.D nv U.S. Dept of HIth Ed & Wcl • 
H.S.M.H A 

16.0003, DEVELOPMENT OF TRAINING PROGRAM FOR 
EMKRGF.NCY MEDICAL SERVICE PROGRAM AD- 
MINISTRATION 

UNKNOWN, Dunlap &. Assncisitcs Inc.. Darien, Coniifcihui 
06«2I «)45526(TRAIS) 

A trttining program for Emergency Medical Services (EMS) 
will he developed in fulfill the requirements of Highway 
Safety Program Slandard No I 1 with respect to program ad- 
ministration of state and local emergency medical services A 
detailed project schedule will he developed, as well as a 
complete knowledge, skill, and hehavioral specification for 
EMS program administralion. including the terminal, instru- 
mental. and iLssociated performance requirements The train- 
ing objectives will be determined, and curriculum content 
and methodology developed 'I'he curriculum will be or- 
ganized to reflect the logic and sequence of the training pro- 
gram. 

Document provided to S..S.I.E. by the T.R.A.I.S. 

SUPPORTED RY U.S. Dept, of rransportation • N.H.T.S.A. 

16.0004, PROBING THE LAW AND BEYOND • A QUEST 
FOR PUBI.IC PROTECTION FROM HAZARDOUS 
PRODUCT CATASTROPHES 

J M. fiROWN. George Washington University, Prog, of Pol. 
Stud- Sci. Tech., \Va%hlnfiton, DiarrU't of Coliitnim 20037 

Abstract: Contents: Progress and the calculated risk; The leg.il 
process as a respon.se mechanism; Interaction of the legal 
process with in.stitulional response incchanisni.s; Insliiutiunal 
mechanisms rc.sponsivc to disaster; The Ohio Stale University 
Disaster Research Center; klcniificntion of represenlalivo cle- 
mcni.s of a tolerable risk; Phase- lines of ci>tamuiiity involve- 
ment ill disaster situatinn.s; Recent Federal Government 
h.i/ard-rclatcd nciiviiies. 

Pul). Jul. 60: 62p., NTIS No. Pn-i92 .558: HC S.VOO MF 50.6.5. 

SUPPORTED BY No Formal Support Reported 

16.0005, THE FEDERAL RESPONSE 10 TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COMMIT- 
TER ON PUBLIC WORKS, SUBCOMMIFIEE ON DIS- 
ASTER RELIEF 

UNKNOWN, U.S. Exec. Offiec of the l»res.. Off. of Emergency 
Preparedness. Washington, Disirkt of Cuhinihio 20006 

This report covers the aclivitie.s of the Office of Emergency 
Preparedness and other l•‘cdcral agencies in the seven States 
that were dochired major disaster areas as a result of Hur- 
ricane Agnes nnd the ensuing tropical storm. By bringing 
logcllier in one report the activities of several agencies, the 
report highlights the coordination that was achieved among 
local. Slate, Federal, and voluntary agencies in restoring 
community services and aiding individuals to recover from 
the effects of this disaster. 

Pub. May 73: 62p., Fed. Disaster Assist. Admin., Dept, of 
HUD. Wash., D.C. 

Abstract provided by FDAA. 


H.t .'lAMt-i.t f . oeorgia inii ot r 

Research Center, Ailanio. Cieor^io 30332 

The objective of this project is to develop an emergency medi- 
cal sysieni (KMS) simulation model to be used in the 
planning of emergency medical services. The model is to be 
able to evaluate the effects on emergency medical services of 
changes in the following RMS factors: communications, 
emergency dispatching procedures, emergency vehicle routes: 
the number, location, and types of emergency facilities; treat- 
ment at the scene, enroute. and within the emergency 
facilites, number, types, and location of emergency vehicles; 
eniergency vehicles equipment; and training of emergency 
v-ehieie attendants 

The planning model is to have the capability to evaluate 
changes in the CMS factors in terms of appropriate measures 
of effectiveness such us emergency system response time, 
emergency victims mortality rales, and the percentage utiliza- 
tion of emergency system components Also, the incidence of 
long delays before the arrival of .m emergency vehicle w to 
be incorporated in the rtodel as a measure of effectiveness 
The tMS plartnirtg model may he used by health planners 
who must determine how best to change an emergency medi- 
cal system to respond to the expanding demands for emer- 
gency services or to improve the performartcc of an emergen- 
cy medical system 

SUPPORTliD BY US Dept of Ulth. Ed & Wcl. • 
H.S M H A 

16.0007, MILITARY BLOOD BANKING (CIVIL OIS- 
ASTHRS) 

F.R. CAMP. U S. Army, Medical Research Laboratory. Fori 
Knox. Kenniiky 

Abstract: The article presents factors that fenture predomi- 
nantly in providing safe blood therapy in a civil disaster silii.n- 
lion. Equally important are the special problems existing 
today which are discussed hcc.iuse (hey can cause injury to 
the recipient of blood transfusion. I he Blood Tr;msfusion Of- 
ficer must make the decision to shift from hiismcss-as-iistia> 
to an emergency set of ptocedutes The siuting team chief 
should be in a position to know the number of casualties the 
hospital can accommodate and this information should be 
available to the professional staff and blood bank. This varia- 
ble is influenced by the size of the medical instaliaiion. Even 
with training and experience, these arc difnciiil decisions 
Practice runs in all aieas responsible for handling mass 
casualties are strongly recommended for the blood hank and 
hospital staff. 

Pub. May 7i; I5p. NTIS No. An-726 .7-1 1: PC $3 00 MF 
$0.95. 

SUPPORTED BY U S Dept of Defense - Army 

16.0008, BODY RECOVERY DOO 

If'.L. QUINN, U.S. Army. Land Warfare Laboratory, Aberdeen 
Proving Ground. Muryland 21005 

Abstract: A four-month study that dcmnnsirated the fcnsibility 
of training dogs to search for and locate human casualties 
under conditions that might exist In the aftermath of man- 
made or natural disasters was conducted as a joint project by 
the U.S. Army Land Warfare Laboratory and the U.S. Army 
Infantry School. Four body recovery teams, each con.sis(ing 
of a dog and its handler, were trained to search in mud. 
water, rubble of demolished buildings, wrecked vehicles, and 
in sanitary fills and dumps for simulated human casualties. 
The teams are available for employment by civilian as well as 
by military authorities in the event of a disaster. 

®ub. May 73: 49p., NTIS No. AD-763 219: PC $3.00 MF 


P. VILLONE. U S. Niiti. Aero. & Space Adm., Goddard Space 
Flight Center, Creenheli, .Maryland 20770 (036214) 

.Solve the acute problem facing Searcli and Rescue (SAR) 
agencies in niininiizing tlic lime interval between the occur- 
rence of a niishap and tlic initiation of rescue efforts 
Document provided to S.S.I H. by the I.R A.I.S. 

SUPPORTED RY U.S Dept of T runsportation • Coast Guard 

16.0010, SEARCH AND RILSCUE- COMMUNICATION-. 
GLOBAL RESCUE ALARM NET (GRAN) 

W.tt CRAIVFORD, U.S. Navy. Air Lest Center, Faiinent Rive,, 
Maryland 20670 

Determine the feasibility of using satellites to receive and relay 
low power distress signals to provide world-wide search and 
rescue capiibility. 

Conduct tests utilizing low power radios (250-600 mw) to ac- 
cess present satellites Dcieitninc ability of satellites lo 
receive and translate the low powet signal. Omega reitanv 
inis.smn techniijues being dcvelojred to provide precise lo 
calization of personnel in distress. Omega signals analyzed at 
monitoring gruiiiul siatUm. 

Supporting agency address infonnatioiv. Naval Air Systems 
Command AIR .340F, Washingti>n. D.C. 20360 
SUPPORTED BY U.S. Depi, of Defense ■ Navy 

16.0011, PUm.lC HEALTH .SERVICE- DISASTER 
ASSISTANCE REPORT JULY 1967.JUNI-; 1970 
UNKAW-V. U.S Dept of Ulth. Hd. & Wcl.. P US Mlih. 
Scfv. M.n. Adnv. Kockville, Moryinnil 20K52 

This rcporl covers iissisiance provided by Ihe U.S. Public 
Ilealtli Service (IBIS) during 79 tlisasters lhal occurfcd in 
Ihc United Stales from July 1, 1967 ilirongli June 311, 1970, 
it is a consoliduied icpori based on (hiily siiiienienis that 
were issued from Dcpaftmeni of IlcalOi, Itducniion, and Wel- 
fare Regional Offices by niuergency lloiillli Services Program 
Directors who are responsible for coordinating all PliS dis. 
aster activities it is pu.ssible that sonic disaster assistance .-iru] 
relief activities were not reported to the PI IS coordinating of- 
fices and therefore not sent lo lieadquarlers in Washington, 
DC. Thus, they would not appear in this repotl. Also in- 
cluded is material lhal oinlines PHS assistance of Stales and 
several foreign countries during disease outbreaks, epidemics, 
and thteatcticd epidemics. 

In this report there were 26 disasters of sufficient m.igniiiuJe 
that the President of the United .States declared them majoi 
di-saslers, making the Stales in which they occured eligible 
for financial and other assistance provided by the Federal 
Disaster Act (PL 875). This Act, administered by the Pic- 
sidcnl's Office of Emergency Prcpare{lncs.s (OEP), enables 
Stales and local governments to receive supplemental Federal 
assistance that includes money, medicines anti other con- 
sumublc supplies, protective tmd other .services to help 
preserve life, and emergency repairs to damaged or tlesuoyed 
public facilities. 

Pub. April 1971; 54pp., Public Hejilth Service Publication 
I071-A- 12, Emergency Health Series A-12. 

Abstract provided by FDAA. 

SUPPORTED BY U.S. Dept, of HIth. Ed. & Wei. • 
H.S M.H A 

16.0012, HELICOFFKR AMBULANCE SERVICE TO 
EMERGENCIES 


MAJOR DISASTER TYPES 


Abstract: 1 he study concludes that helicopter ambulance ser- 
vice would he reasonable in the outlying areas of the state 
because: Ground ambulance service with adequately trained 
personnel is nut readily nvailuhic in the remote areas of the 
stale; Medical racilitics are not as numerous and tlo not have 
the capabilities of caring for the critically injured. This neces- 
sitates trnnsfering the patient to a larger medical facility in a 
metropolitan area; Transfers of the critically injured from 
outlying Itospttals to a mctrupnliitin area via helicopter with 
its greater speed and smoother ride would he the greatest 
service a helicopter could offer 

Pub. Mar 71: ihip., NTIS No PH-200 308: PC* $3.00 ME 

so.ys. 

SUPPORTED HY U S Uept. of Transportulion - F.H A 

16.0013, COORDINATED ACCIDENT RESCUE EN- 
DEAVOR, STATE or MISSISSIPPI (PROJtCl CARH- 
SOM) • VOLUME I ■ OPERATION STRUCfURE AND 
PROCEDURES 

J.F,. CLARK, Mississippi St. University, School of Engineering. 
Suiic College, Misxixxippi .10762 

Abstract: Project CARE SOM was a 15-monlh study of a total 
emergency medical service system I'hc concept of the total 
system which involved the application of new tcclini(|ues and 
existing technology was tlcvclopctl by the authors who arc 
cngincets and researchers. Advice and the services of experts 
and personnel in itie fields of law. medicine, communica- 
tions. and law enforcement were obtained through an adviso- 
ry committee. The system was operated by local people who 
were n part of the existing emergency medical services in- 
cluding physicians, hospital pctsonncl, ambulance aiicndants. 
and law enforcement ofneers. Ilic cooperation of these peo- 
ple was essential if meaningful results were to he olniilned. 
The performance of the .system was rccordcil through a rlaia 
collection program .ind measured by the Project rcscarcit 
staff at Mississippi Stale University. Certam aspects of the 
system were stimulated hy a mathematical model using field 
data ns input. 

Pub. Sep. 70: 184p.. NTIS No. I’1M99 756: PC $3.00 ME 
S0.95. 

SUPPORTED HY U S. Dept, of Transportation - E.H.A. 

16.0014, CONSOLIDATED SYS'VEMS OF EMERGENCY 
SERVICES - NEBRASKA (PROJECT 20/20) 

D.G. PENTF.KMAN. Stale Off. of the Adjl. Gen.. Lincoln. 
Nebraska 

Abstract; The purpose of the demonstration project was to 
develop a flexible, comprehensive methodology for evaluat- 
ing nnd intproving emergency medical service systems on the 
highways of the State of Nebraska, and implement a total 
system concept which would demonstrate the maximum use 
of multidisciplinary subsy.slem for rapid and effective 
response to the urgent needs of highwsiy sick and injured, 
and to establish an emergency notification, ‘dispatch, and 
assistance program for highway accident victims. The 
research program consisted of eight elements for detailed stu- 
dy. They were: notifications, video tape documentation; am- 
bulance attendant and training: one county road equipment 
test; computer assist information system; comparative analy- 

...i- ..n.l n rv. K. . I n .-nc ' ri,n^t!.^n ipU-nK-trv* flnH 


16.0015, DEVELOPMENT OE A DISTRESS 
AND LOCATING SY.STEIM (DALS) FOR SR- 
RESCUE MI.SSION 

I'NKNOWN, Heukers Laboratories Inc.. Snuthun'-' 
I 1787 (025086) 

Development of a dusire.ss alerting and locating sys 
for search and rescue mission. This system wi 
combining an alpha-numeric identification and d 
readout capability into a Rcuker.s Locate Moc 
Track and Position System. The alphti- numeric i 
readout capability, i.e. CG-.30.5I5. was dcvelope 
Electronics Bciikcrs Laboratories will modify t 
track and position equipment to incorporate this 

Dociiiiienl provided to S S.I.E hy the I .R.A I.S. 

SUPPORll-.D BY U.S. Dept, of rrausporf.Uion - 

16.0016, ANALYSIS OE EMERGENCY MED 
VICES COLUMBUS AND ALL ERANKLlh 
POLI riCAL SUBDIVISIONS 

R.C. CHASE. Ohio Slate University, School c 
CoUnnhux, Ohio 4.32 1 2 

Information of the cmergoitcy mctiical servici 
ihrought»ut Franklin County ihiriug a four month 
will he gathered to field lest an existing HEW s> 
sis model of emergency medical service. The n 
siiidy will be used to dcvuloft recomnicndiilions i 
ate the feasibility of ricvcioping n progruni whi 
applied to other cities in Ohio. 

SUPPOU TED BY Ohio Slate Ciovornmenl • Coin 

16.0017, THE SALVATION ARMY - IIS S'l 
OPERATIONS, AND PROBLEMS IN DlSAS TEl 

J.L. ROSS, Ohio Slate Univcr.sity. Disu.ster Resei 
Coinmhm, D/uo 432 10 

Absiract; Ilie history and organizational sinieinrc ' 
linn Army are discussed will) attention directed 
religious aiul social welfare orientation.s of the > 
The report focuses <io disiislcr relief operatituis, 
the general cttnditions influencing the parlicipatii 
gani/utinn in contemporary mtijnr coninninily en 
America. Included in the report is an illiistraticu 
of operations the Salvation Army engages in, in l 
Inrgc-scalc hiirrieiine. The inipHcalious for Sal 
operations in a nuclear environinem are also prei 

Pub. Dec. 69: 6«p.. NIIS No. A(I-70y 676: IK 
$0.65. 

SUPPORIKD BY No Formal Sui)port Reported 

16.0018, SYSTEMS ANALYSIS OF EMERGEI 
DELIVERY 

HAMILTON, Univ. of Pennsylvania, School 
PhiladplplUii, Peivisylvniiui 19104 

Planning for emergency services has typically bi 
and inadc(]uate. Emergency care in most com 
pends upon a fragmenteti collection of irunspoi 
monication, hospital, jind physician services. Des 
emergency medical care .system is assuming an 
important role in llie delivery of personal hcj 
The emergency room has replaced the vanis 
family physician in many areas and is now the pi 


emergency medical ierviees. Specific aims of ihc proposed 
research include the dcvelnpmcnl, application, and evalua- 
tion nf a biiniilation model of the emergency care system. 
Fast descriptive studies and modeling efforts have generated 
a siiitahle data base for the proposed rcsearch. 

Thc research plan is tn ( I ) conduct an extensive information 
search into previous descriptive and normative studies of 
emergency care systems; (2) to develop a realistic model of 
emergency medical cate delivery and validate the model 
using available data with Philadelphia as the lest site; (?) to 
use the model to analyve possible improvements in emergen- 
cy care organization and delivery. (4) to evaluate and docu- 
ment the findings, and (5) to develop a long term research 
program for extending the methodology to planning for the 
delivery of other outpatient services. 

SUPPOR1ED DY US Dept, of Hllh. lUl * Wei • 
H.S M.H A 

16.0019, RECOVERY FROM SATURAl. DISASTERS - IN- 
SURANCU OR FLDERAl. AID 

UNKNOWN. Univ of Pennsylvania. School of Cvtmnterce. 
Phdudelphui. Peniisvfvimifl 19104 

A case for a system of divasiet insurance to replace the current 
fcdeialiy subsidized disaster rehef policy In the last Uventy 
veais. as the cost of repairing damage from natural disasters 
has come increasingly to he treated as a public responsibility, 
federal disaster ,vid has risen from $52 million (fiscal 195?) 
to over $2 5 billion (fiscal 1973) Professor Kuntcuthet 
shows that (he current disaster relief program has failed to 
discourage individuals from locating in hazard-prone areas 
and may, in fact, reinforce ihvir reluctance to insure them- 
selves against poicnti<il losses 

How would the disaster victim and (ho federal govetumeni fare 
if an insurance program were to replace the present SOA dis- 
aster pfOgfam7 Professor Kunreuther provides a quantitative 
answer 10 this question through a detailed analysis of .Small 
fiusiness Administration disaster loan files covering the San 
Fernando Valley earthquake (I97i), the Rapid City flood 
f 1972) .ind Tropical Storm Agnes (1972). Me finds that, on 
the aver.ige. disaster insnr.'ince is preferable to federal dis- 
aster relief from the point of view both of the homeowner 
and of the federal government 

Pub Dec. 73: 7lp., Eval. Studies I2 Dec. 7.1. ISBNO-8447. 
3122*6, Amcr Enterprise Inst, for Pub. Policy Res. Wash.. 
D.C., PC S3. 00 

Abstract provided by FDAA. 

SUPPORTED DY No Formal Support Repotted 

16.0020, TRAINING PROGRAM FOK CRISIS INTER- 
VRNORS 

UNKNOWN, Western Health Systems Inc., Rapid City. Houth 
n.ikuia .57701 (HSM-42-7‘l.|7{OD)) 

The Contractor shall, through its Commillec of Mental Health, 
plan, develop and implement a Mental Health Training Pro- 
gr.im for Crisis Interveners (iilso referred to as ‘Natural Hel- 
pers’ .ind ‘Trainees') to deliver services to the people of the 
Sixth Planning and Development District nf South Dakota af- 
fected by the flood of June 9. 1972 and to provide for an 
evalu.ition of the training and the trainee's practlcum rele- 
vant to the delivery of mental health services. 

The Contractor will search for. find and train within the com- 
munity 'natural helpers’ (crisis intervenors) who will reach 
out and identify those with mental health problems, discover 


and impriivctncnl of Ihc troubled mdividunrs etn 
the organization of groups (or use of existing gn 
with toniniuniiy problem areas that contribute 
stre.sses. Ibc 'natiiial liclpers' (crisis intervene 
provide ircalmcnt for those clients with emotior 
hut will be trained in tlicir vlctcction ami refer i 
propriatc professional mental licaltb sivucialists fc 

The training iirogram vi’il) train ami assist the 
trainees in the implementation of the ‘Scarcl 
model in their work setting. I he professional tr.n 
assisteil by MIND in developing concepts li 
descriptions, b) reflections, c) natural manageiv 
neighlKvfboods. neighboring patterns and tout 
identification of aildUional staff luul c) concept: 
trainee relalionshi(*s and the relationship of the 
trainees to the community. 

In-scrvicc training will he provided hy l.ntheian Sc 
Staff Ihronglionl the year of the Project to 
trainee's skills in communication. The training tl 
group sessions with one or two trainers to co' 
lisientiig, problem solving and small group organ! 

SIJPPORIKD IIY U.S. Dept, of HUh Ed. 
A.D.M.H A 

16.0021, MANAGEMEN I OI- INSURAin.E RISK 

MR. liADHNUOP. Univ. of Tennessee. Agriciih 
ntcnl .Sta.. Kito.willc, /ivi/it'.v.tt’c .37916 ('lIiN(U)2' 

Objective: Determine the extent and effeeiivencs.' 
farmers use crop insnriiiice; deierinine the Ci 
owned hy Tennessee fatmers, the insurable rif 
these values arc exposed, and lliu risk iminagcnK 
employed; ami appraise risk managunieni progrn 
employed with rclerenee to value.s exposetl, the 
insuranee eovcrtigo, llieir t'o.st ami indemnities pi 

Approach: Data from records availalile with the * 
C'rop Instirance Corporation will he used to sc 
witli homogenous risk in crop productiitn. lb 
counties will then lie seleeicd and a random si: 
mer.s drawn from each county and interviewed 
formation on crop Insurance programs These 
also supply data on capital values owned, insural 
risk management sinitegics enniloyed. Indii 
management within developed risk classifieat: 
established with reference to values exposed to r 
surance coverage, effectiveness of risk strategi 
and loss prohaliiliiies. Model risk iminagcment s 
be constnicied and resolved through linear n 
mininTizution procedures. Comparisons will be 
fereni types of insur:uiec. Guidelines to assis 
make sound risk management decisions will be p 

Progrcs.s: One hundred sixty East Tennessee farm 
information on risk circumstances and insuran 
used to protect values at risk. Prom these dali 
overall insurance management effecltvcncss wer 
The quantitative variables userl were lite value 
surance coverages, and financial reserves. Insu 
urns averaged $257 per farmer in 1069 to cov 
values at risk -moslly their physical assets wh 
$22,000 per farmer, These farmers, however, a 
15% of their insurance budget to protect tlv 
about 30% of their replacement value. Oth 
budget allocations were: 8% to cover possible 1 
from the tobacco crop; 24% for automobile ins 
for hospitalization insurance; 14% for life insurr 


MAJOR DISASTtR TYPES 


16 , 0026 . 


SUPPORTED l\\ US Dein of AgriculUicc • C S.R.S. 

16.0022, HVALUAIION OP POl.ICY RELATF.D 
RRSRARCH IN THE ITEI.D Of- MUNICIPAL SYSTEMS. 
OPEUATIONS. AND SEKVICLS - F.Ml-UGENCY MEDI- 
CAL SERVICES 

H. Pl.AAS. L'niv. of T cnnc.sscc, School of I iheraf Art.s. Kni>.\- 
viliv, r«'iitu'.s\f(' ^7016 

I ht purpose of this stmly is tii review the research in Mmucip.«) 
Hniergency Health Care Services (EHCS) and to systemati- 
c.illy evaluate the usefulness of the research for iininicipal 
policy making. 

Currently EHCS is once again being tecogni/ed as :i vital part 
of the health care system. In the proecss. tr.tditional eoncepis 
of organiration aiul administration are being challenged as in- 
appropriate for the coiulittons now current in urban .iml rural 
America Mtinieipal governnienis and urban communities arc 
particularly being challengei.1 to reeunsidei their place in the 
provision of emergency health care services. 

I lie purposes of this study are. ( I ) to assemble and classify 
research in EHCS. ^2) to pto{r\ssc a eoirccptnal fr;«nework 
for EHCS which will be useful for doitig the lollowing. a) 
evaluate the validity of various pieces of rc.soarch from the 
pcr.spcelive of the adequacy of researtli dc.sign and 
methodology; b) tti evaluate the contribution t'f the research 
to total systems gains and lo evaluate its credibility in the 
light of other studies; ami c) to determine the policy- 
relevance of the research, including impact on (tatient 
recovery, system .leccptaltle costs and to test ilic policy 
iitili/iilion resulting front the studies 

SUPPOR'I'ED IIY U.S. Nall. Science I ounilation 

16.0023, DE.SI(iN 10 ES I AHl-I.SI I A IT-lASKU-f-; PLAN l-OR 
EMERGl-NCY MEDICAL CARE. IN HIE 
METROPOl.n AN NASHVILLl-.-MlDDLE TUNNESSEI- 
KECIION 

C./f, GOSHhN, Urban OKs. of Met. Nashville. SoAhviUe. /<•«• 
tmsivf 

Abstract: 1 lie need is shown Rir coordination ami iutegr.dion of 
existing heallh-ctire facilities to increase elTicicncy and allow 
gcogtaphical expansion of enwigency medical services. U\e 
propo.sed design ilcscribes both available aiiJ needed soft- 
ware (system tlcsign cli.iris. |ier.soiincl ) and hanlwarc (air 
and ground vehicles, data aiul coninuinicafion systems) in 
three major areas: liospii.il-niedteal services, conimuniciilion- 
informalion. and ambulaiice/on-site services. Links .trc 
needed with other ageneie.s (police, fire) for coordination 
and supplemental information (e.g. traffic, road and weather 
status) riic recommended plan lia.s beeti inipleinciiled and i.s 
now operational in middle I'ennessee. 

Pub. Jon, 71V. 20p., NTIS No P15-23U PC S4.(M1 MI- 

Sl.45. 

SUPPORTED IIY U.S. Dept of Housing ik Urban Develop- 
ment 

16.0024, THE ROLE OE HELICOPTERS IN l-MERGF.NrY 
MEDICAL CAKE SYSTEMS 

/)./», SKOGMAN, Texas A & M University System, School of 
Engineering, Collc/H’ Slotioii, Te.xas 77H43 

Abstract: 'The major purpose of this paper is to contribute 
toward improved emergency mcilic.il cate. Die results i>f 
helicopter performitnee in civilian air rescue operations are 
presented Suggestions as to the future role of helicopters 


SUPPORTED »Y Texas A. M Uoivcrsuy System 

PUHI.IC ASSIST ANCE 

16.0025. URIIAN GEOI OCjY PLAN FOR CAI.IEOUNIA • 
THE NATURE. MAGNU UDE. AND COSTS 01- GI-Ol.OG- 
1C HAZARDS AND RECOMMENDATIONS FOR THEIR 
MITTCiAllON (AIJIIRIA ) 

Slate Div. of Mines A: CJcology, Socrnnivnlu, 
Califnrniii 1 4 

The rc.Milts of .i three-year study of geologic problems in 
California arc presenlcrl The total projectetl loss iittribiitable 
lo pr«*perty damage, life loss .mj Uiss of mineral rcstnirces. 
jnclitding both direct aiul indirect cost.s, caused by ten 
geologic problems in Ciilifornia from IV7() to 2()(K) is esli- 
mated to Ik' S5.*t billion. Four prol>lenis- earthtpiake shaking, 
loss of mineral resmirce.s, liiiulsliding. and nooding- aectuinl 
tor ‘>K iK'reeni of the total projeclerl It»ss The remaining 2 
percent of the estimated loss is due to ero.sion activity, cx- 
piiusivv sruU. (aidt tUspl.iceiuenl. volcanic hazards, tsunami 
h<l,(ard.s. and .subsidence. 

The state of the .irt relative lo measures to reduce losses 
caused by the ten geologic problems is reviewed and 
bencni cost ratirts are preseiucti foi eacli problem. An esti- 
mated S.IK billion iT the S?.') iiillimi total jnojecled lo.ss could 
be prevented by .i])]>licati(m of current state- of-tMe-arl loss- 
reduction mciisures Ihc total co.si of applying these mea- 
sures is estimated at Sb billion, for .in overall tieiieni. cost 
ratio of (v2. 1 In .tddilion. I lien, lo satisfying the needs fnr in- 
creased public sufcly and llie social inul luililieal concerns 
therefor, geologic ha/urds loss-rediiclioii is also ‘good luisi- 
ness * 

the viegtee of effcctiveitcss of tl\e various lyp*!'' v'f U'ss tcdue- 
lion mv.isures jiossilslL- are reviewcrl tind rccnminendalions 
arc presented. The most effective utlion ih.d can be taken is 
for cities and counties lo .sirengiben and diligently enforce 
existing gr.uling ordinances and building codes 

A methodology for selling priorities for the application of loss- 
reduction measures is presented The sUniy concludes dial no 
single ranking of priorities with re-speet lo localities, specific 
problcm.s. or pnrlieular loss-reduction programs, i.s feasible; 
but the actions taken slumld coinineuee in the imue popu- 
lated and the more hazardous .ireiis 

Pub. 7.1. I I 2p . No copy Info uvuilahle 
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16.0026, DEIIRIS CLEARING TIMES AEFECTTNCi CRHI- 
CAl. SURVIVAL AC TTONS 

y.A/. M'//,/-//IAf.Vf7iV, Jacobs Assochilcs, Stin I rutni.sco, Ctilifor- 
iiui 1 1 I 

Abstract: Clearing of emergency rescue routes through .street 
debris would be a most urgent uperalion following a nuclear 
attack nr other massive debris-causing event Paths at least 
wide enough lo pass ambulances, rescue vehicles and fire 
trucks will be requiied where there may be survivors or 
facilities vvliich must be protected for .survivors. This study 
analyzes the debris potential in 24 re.sideitlial situations rung- 
ing from single family units to multi-story apartments, all .sub- 
ject lo 2.4,6 and Id psi overpressures The elTectivencss of 


run nug > ij»p. i> iia imj. nu-zw jumj. • ». •••• 

$1.45. 

SUPPORTED BY U S Dcpi of Defense - Army 

16.0027, IMPROVISING ELECTRIC POWER 1-1^01^ IN- 
DUCTION GENERATORS DURING PROLONGED 
POWER OUTAGES 

R // BI.ACK. U R S Sjsiems Corporalion. San Mateo, Caltfor- 
nia 94402 

Ahslfiict: The objective of the work Is lo: Determine the fea.st- 
bility of using large imluclion motors as inducllon generators. 
Work out the problems aUei^dant with using engine genera- 
tors and induction generators as improved or temporary 
sources of electric power during prolonged power outages; 
Prepare the manuscript for a guidance and procedures 
manual for uiifuing emergency power sourees- 

Puh Sep 71 75p . NTIS No AD-741 3H6; PC $3 00 MF 
SO. 95 

SUPPORTED BY US Dept of Defense • Army 

16.0028. ASSESSMENT OF RESEARCH ON NATURAL 
HAZARDS 

JK Haas, Univ. of Colorado. School of Arts. HoiiUler. 
Colnriieio 80304 

This supplements NSF award (01-32942) The principal objec- 
tives of the ba.sic award are to: I ) develop standard criteria 
for the pToduction of social and economic cost data on major 
natural ha/.ards and to dcwrniine the populatiort at risk; 2) 
assess for the nation, its regions and states the present and 
prospective economic and social cost from m.ijor natural 
hazards and alternative feasible ways of reducing these. .3) to 
ptupate a program statement of needed research and the ex- 
pected payoffs, and 4) to involve ac.ndcmic and user commu- 
nities throughout the research process 

All of the items in the supplemental Inidgct arc consistent with 
(he above olijcclives. The supplemental budget will enable 
the project staff to develop much more adc<|iintc uiiluation 
plans through a more generous publication budget and the 
conduct of a major conference at Estc.s Park. October 15-19. 
1973. The .supplement also makes provisions for the con- 
tinued use of it.s active and concerned Ativisory Committee. 

I he supplement requests funds for additional computer costs 
and a related subcontract to Travelers Insurance Company 
for addilion.ll labor on the simulation models which this pro- 
ject has been ilcveloping The simulation model for floods, as 
noted by documents in the project file, b-is already Itcen used 
by the U S Corps of Engineers The Advisory Committee has 
continued to encourage the project’s modeling efforts. At its 
Iasi meeting the Commillcc again strongly endorsed this 
work and urged that additional funds be secured through a 
supplemental reque.st. Mr. Robert Schnabel. Chief. Disaster 
Preparedness Division, FUAA. expressed the hope that his 
agency would soon he able to utilize the project’s models 
fhe initial .iward provided $11,500 for computer services 
.ind this sum has been expended or encumbered. The supple- 
ment requests Sl2,l68 for additional computer work and 
54,616 for labor on a related subcontract with Travelers In- 
.surance Company. 

The expanded utilization effort which this supplement supports 
will aid the SSHR Division in its efforts to evaluate the 
products from the research which h supports. 

SUPPORTED BY U S. Natl. Science Foundation 


D MCCONNAUaHlSY, Natl. Acad of Sciences. 
Distru t of Coliiinhia 200.17 

Reduction in the time from the onset of initial r 
until the provision of definitive medical care oi 
lions potential in saving livc.s and reducing ciisab 
feting. Although relatively little can he done to r 
lance travel time, communications techniques o 
tial benefit.s l)y. improving citi/cn entry into : 
sy.stem, coordinating the dispatch of resources, i 
hospitals are alerted for arrival of patients. ai 
professional medical advice and definitive irile 
route or at the scene (>f need 

Funds grafted under this program will be utilized ft 
and development eosis of organizing a new 
system Examples of such costs arc training 
emergency dispatchers tuid ambulance attendant 
cations hardware (such as mobile radio units an 
stations), and educating citizens in the use of the 
program is planned as a one time national eff 
commitment providcrl for any ntuincial support r 
ing basis, and is viewed as a needed major 
establish well-planned, compatible, regional cmci 
cbI communications systems to coordinate em 
disaster medical services throughout geographic : 

.SUPPORTED BY R. W. Johnson l••ound. • New 
N.J. 

16.0030, NATURAL DISASTERS - SOME l-MPII 
I-CONOMIC CONSIDKRATION.S 

a.T S/ll-'. I’.S. Dept, of Commerce. Ntill, nurciiu i 
IVashinRion, Disirici of Coliiinhia 2U234 

This study examines the exieni of some of the los 
from nniiiral di.sasters. An csliiimie of these losse 
ry in order lo determine the potential hcnellls il 
rcultzed from mitigating the negative cconumic i 
natural di.'.iisiers. Ahsoliilc and relative losses rc 
hurricanes, floods, oarthc|uakes, and tornndocj ui 
This data will help individuals, cnnummities, and 
government make better decisions as to how and 
protection against disasters .should be provided, 
lion of bcncru cost analysis for chv'osing the opt 
protection against disasters is also discussed. R( 
lions are made for further research in dete 
economic feasibility of various tcchnitpics i 
mitigate the losses from disasters. 

Pub. l eb 74: 03p., U.S. Govt. Prim. Office, SD C 
or NTIS. 

Abstract providcil by FDAA. 

SUPPORTED IlY U.S. Dept, of Commerce - N.D 

16.0031, EVALUATION OF EMERGENC 
SYSTEMS 

/?.// LMRRY, U.S. Dept, of Transportation, Fedc 
Administration, Washiii^ion, District of Coho 
(2R5308l6ia) 

Existing emergency communication systems arc cat 
data accumulated on their operation to establish 
ship of .significant system characteristics to servici 

Document provided to S.S.I.G. by the H.R.I.S. 

SUPPORTED BY U.S. Dept, of Transportation - 

16.0032, NATIONAL SEARCH AND RESCUE 
MUNICATION SYSTEM PLAN (PINSARS) 


MAJOR DISASTER TYPES 
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C MLIS'OO. U S. Dept, of Tninsporlatinn. I'ransportation 
Systems Center. Conibridf;t’, Mo.'.uichi4\t‘tis ((138?iS80{TRAIS) 

The objective of this effort is to develop n conceptitcii plan for 
integration of seareh and rescue SAR tclecontiminicalion.s 
alerting and locating devices currently in being or under 
development. This rctiuires an understanding of existing elec- 
tronic SAR devices presently being used in military and civil 
applications as well as devices under development by the 
military and civil agencies. SAR telecomniunication require- 
ments and responsibilities must he interfaced with technical 
potentialities and economic constraints From this interface 
analysis an optimum system will he postulated. A time 
phased plan will be prepare*! projecting the rievelopment. 
testing, and implementation sequence. 

Document provided to S.S.I.F.. by the T R.A I S 

SUPPORTED BY U.S Dept of Transporljition • Off. Sec. 

16.0033, COMMUNICATIONS IN NA'ITJRAL DISASTERS 

K./l. UTALLINGH. Ollio State University, Disaster kcsenrch 

Center, Coliimhux, Ohio 43210 

Abstract: Field data collected on a sample of twenty-four natu- 
ral disasters in the United States during the years 1063 
through 1970 are analyzed in a summary of communication 
processes and problems, Communicatiem i,s defined as a 
process in which messages arc sunt from one point to 
another, while Cimtntunieaiion struetvuc denotes the pat- 
terned relationships among parts linked in this process Three 
kinds of communication structures are examined. Internal 
communication refers to message trunsmlssion hetween 
points within single organizations; mterorganizatioim) com- 
munication involves messages passing hetween two or more 
separate organizations; and public-to-organization communi- 
cnilon refers to messages received by groups from a number 
of individual member.s of the general public In the discus- 
sions of each of these three types of communication relation- 
ships. typical problems encountered in disaster situations are 
mentioned, the more common ways in which communication 
capability is incrensed and demanris i educed sire outlined, 
and the most frequent changes in communication patterns in- 
itiated following involvement in an actual disaster arc 
described. 

Pub. Jan. 71: 58p.. NTIS No AD-72.3 993: PC $3.00 Ml- 
$0.95. 

SUPPORTED HY U.S. Dept of Defense - Army 

16.0034, DESIGN AND IMPLEMENT A TRANSIT SYSTEM 
FOLLOWING A NATURAL DLSAS TER 

UNKNOH'N, Luzerne Co. Iransp. Authority. IVUkt’s Horn’, 
Pentisyh-ditia 18711 (2R84232619) 

The purpose of this project is to design and implement a transit 
system for use following a natural disaster with maximum re- 
tention of emergency generated riders. Ways «f reducing 
auto congestion in the central business district are to be 
devised. 

Document provided to S.S.l.E. by ilie H.R.I.S. 

SUPPOR TED DY U.S. Dept, of Transportation - U M.T.A. 

DISASTER MITIGATrON 


The purpose of this study is to develop inethods for evaluations 
of impacts of tiighways on natural factors and natural factors 
on highways, means of broadly mapping such rclalioii.sliips, 
ami means of conveying useful information for system and 
corridor location and tiesigii study stages Natural factors in- 
clude tides, flooik. snows, subsidence, wind, Tog. frost, ero- 
sion and earth movements, and earth heat. 

Document provided to S S l.P. by the H.R.I.S. 

SUPPORTED UY U S Dept of Transportation • r.H.A. 

16.0036, PLAN FOR AN IMPROVED COMMUNICATIONS 
SYSTEM SERVING IHE EMERGENCY SERVICE DE- 
PARTMENTS OF THE CITY OF LOS ANGEt.ES (All- 
BUEV) 

U/^KNOiVN. Hughes Aircraft Company, /■iiJU rinn, CnUfontio 
92634 

Abstract: {iccaiisc increasing requests for emergency servicc.s 
threaten to completely outgrow present ctipinbilities for litin- 
dling them, the City of Los Angeles recognized the need to 
develop an Improved Emergency Command Ctmtrt)! Coinniu- 
nications System fin their emergency serviee departments - 
police, fire and ambiiltince. I lie study dennes .n conceptual 
<lcsign and a tnasier pUm fetr such an integrated system. 

Pub. Jan. 71: -IVp.. NILS No. EB-202 250: PC $3 00 Ml* $0,95. 

SUPPORTED BY No Eomuil .Support Reported 

16.0037, OPllMUM \mU7.AnON OK GOVERNMENT 
AND NON-GOVERNMENT COMMUNICATIONS 
RESOURCES 

AM'- H'UCCiAN'I', Simiford Kc.search Infitiliilc, iStenlo Park, 
CoHfornio 94025 

Abstract. A niunher of comnnmicatlnn rcstuiices exist tliiii arc 
applicable to anil available for Civil Defense cnicrgcncies to 
augmeui and substitute for common carrier nnci other prima- 
ry communication means. 'The .stiiily ilescri))cs the rc.sourccs 
and comments on their applicability siiul the constraintx on 
their utilization A useful technique for providing gukiiiiicc to 
local comniuniciitions directors to assist in optimum use of 
communications resources is described. 

Pub. Oct 71; 160p.. NTKS No. AD.734 855: PC $30(1 MK 
$0.95 

SUPPORTED HY U.S. Dept. «>r Defense - Army 

16.0038, URBAN GEOLOGY PLAN EOR CALIFORNIA - 
THE NATURE, MAGNTrLIDE. & COS T.S OF <H:OL.OCiIC 
HAZARDS ik. RECOMMENDATIONS l-OR THldR 
MITIGATION (AHHREV) 

J.T. At.FORE, Slate Div. of Mines A Geology, Sttcrumcnin, 
Cnfi/ormo 95814 

Abstract: This report recommends loss-reduction measures for 
10 geologic problems which collectively threaten an esti- 
mated $55 Itillion loss in California's urban arcius from 1970 
to 2OU0. The problems arc earthquake shaking, loss of 
mineral resources to urbaniztUion, landsliding, flooding, ero- 
sion activity, expansive soils, fault displacement, volcanic 
hazards, tsunnmi hazards, and subsidence. The report 
describes the nature, ilistrihution, atitl magnitude of each 
problem, as well .is costs an<! effectiveness of possible loss- 
reduction measures, and agencies responsible for those men- 
.sures. 

Pub. Jun 73: Ulp,. NTIS No. PO-222 447/'5: PC S7.75 ME 
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H.L I.AMOUREUX, System lievelopmeni Corporation. .S*«rtl« 
Monicu, Cotifornia 

Abstracl: The final report of the improved outdoor alerting and 
warning project describes the role of improved ouUkior alert- 
ing and warning in the overall warning system as it is cur- 
rently being developed It also describes the conclusions and 
recommendations concerning the arcus identified as requiring 
further research and development 

Pub Oct 68 nip.. NTIS So AD-«4S 552: PC S3tl0 Ml- 
SO 95. 

SUPPORTRD RY No Formal Support Reported 

16.0040, RFClILArtON OF GUFAT LAKRS WATER 
LEVELS ■ A SUMMARY REI‘ORT/l974 

UNKNOWN. Internal. Jninl ('ornmlssion. Wushingum, Disiiitl 
Ilf Columbui 20440 

The report contains analyses, findings and conclusions of a 
study of the various factors which affect the fluctuations of 
the water levels of the Great 1 :ikv.s. and which determine ac- 
tions that would be practicable and in the public iiilercsl 
from the points of view of both the United States and 
Canadian Oovenunents. for the purposes of bringing about a 
more beneficial range of stage for. .md improvement in: (a) 
domestic water supply and sanitation; (h) njivigalion, Ic) 
water for power and industry; (tl) flood control; (c) agricul- 
ture; (f) fish and wildlife, (gl recreation; and <h) other 
hcncficial public purposes I'lic report also contains Great 
Lakes physical an<i liydrologieal data 

Pub. 1974 .17p . N<i copy Info available. 

Abstract provided by f*DAA. 

SUPPORTED UY No rormal Suppuri Reported 

16.0041, REGULATION OJ- GREAT LAKES WATER 
LF.VEl.S REPOR T TO THE INI l-.RNA'IIONAI. JOINT 
COMMISSION RY THE INTERNATIONAL GREAT 
LAKHS LEVELS HOARD 

UNKNOWN, Internal. Joint Commission. Wtishhif’ion, Distikl 
^if Columbia 2()44() 

The purpose of this study arc; (1) to review the various factors 
affecting the flucluatiuns of the w;»tei levels of the Citeal 
Lakes, (2) to determine the feasibility of regulating further 
the water levels in the Great l.ukcs and connecting channels 
so as to bring about a more beneficinl range of stage and 
other improvements for the purposes enumerated in the 
Reference, { 3 J to determine the changes in cxisling works or 
other measures within the husin needed to accomplish such 
regulation that would be practicable and in the public in- 
terest. (4) to provide an estimate uf the costs of such iiica- 
surcs; and (5) In ii]dic.ilc the probable effects, hcncficial or 
adverse, in each country of any rcgulivtUm plans or measures 
proposed. The study considcr.s .all major interests affected by 
ihe Witter levels of the Great Lakes. 

Pub Dec 7.L 294p , No copy Info. Available 

Abstract provided by FDAA. 

SUPPORTED UY No l-'ormal Support Reported 

16.0042, EMERGENCY EOUtP.SfEN'f STANDARDS 

A.T HORTON, U.S. Oepl. of Commerce, Natl. Uuienu of Stan- 
dards, Washingrou, District I'f Columbia 20234 
(aoocka>o/KInu^ 


Expected results. Report on Emergency Vehii 
Lights; St.ite of the Art. Stiindard for Fhishing 
darcl for Sirens, User Guidelines for Light.s and S 

SUPPOR TED RY U.S. Dept of Justice 

16.0043, ESSA AND OPERATION FORESlGU'l 
UNKNOWN, U.S Dept of Commerce. Natl. Oc 

mos- Atlmin., Wmlmgion, District of Coliinihia 2( 

A report on l-'SSA’s performance before and ihirii 
floods in the Midwest. March-April 1969, based 
of how F.SSA's River :ind l-'food Foroca.s[ ami 3 
vice performed tluring (he disastrous flood .situut 
occurring in the Midwest. This report is a rcvic 
fcclivcncss of forecasts and warning.s prior to an 
disiister. 

Pub. Miiy 69: 44p , ESSA/PI 6900.30. U.S. Dc|>t 
F.SSA 

Abstract provided by FDAA 

SUPPORTED UY U.S Dept, of Commerce - E.S. 

16.0044, MINIMIZING DAMAGE TO RRFINlil. 
NUCLEAR AHACK. NATURAL AND O' 
ASTERS 

A/ M. STEPHENS, U.S. Dept, of the Interior, Offi 
Gas. IPa$/ihigt(*H, Di'.ortVf of Co/ttftiinVt 20242 

Absiract. The object of this ptiblietition is to 
refinery management and tcchnietil personnel: i 
turc of the possible duniiigc to iitsiallulions iiii 
caused by hurricanes. lonuidoes, fires, 
earthquakes, and the similarity of stielt fttrei 
created by nuclear weapons; (2) 'The prohiiltle 
(aagnilude of the ilestrueiion rc.siilting from it bla 
disiutcr; (3) The research ilone by govcrnnteui 
ageneie.s and industry which point out ways to > 
modern oil refinery to make it nii>rc damage a 
sisliint within the realm of economic jiidgnien 
Other problems to be c.’cpected in lime of war. 

Pob. 1-el). 70; aSGp . NTIS No. AD-773 048/4; }’( 
$1.45. 

SUPPORTED UY U.S. Dept, of Defense - Army 

16.0045, SUMMARY REPOR'I • WEATHER i 
TION • FISCAL YEARS 1969. 1970. 1971 

H.C KOCH, Gcomei Incorporated, Rockiille, Mtiryl 

This report .summarizes (he imporlant devclopmei 
uliempts to modify the weather that have ocev 
United Slates and abroad during the Federal fis 
1969. 1970 and 1971. The activities covered iiu 
v.itional and experintenial studies in the field 
laboratory. I he weather phcnomenti include rai 
fall, luitricanc.s, tornadoes, luiilslorms, and f()g. 
evaluating social, economic, legal, and ccologic; 
considered in addition to the technical a.spccts. 

Pub. M-ay 73: I63p., Pub. USDC. NOAA, GPO 
0317-00101, PC $1.25. 

Abstract providetl by FDAA 

SUPPORTED DY U.S. Dept, of Commerce - N.O. 

16.0646. FEDERAL PLAN FOR WEATHER RAD 
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system needed to provide these vital services to the Nation. 
The Plan was prepared by the liilerdeparimentul Commitlee 
fur Meteorological Services and the (nterdcparlmeiitiil Com- 
mittee for Applied Meteorological Re.scarch It replaces the 
Federal Plan for Weather Radars <ind Remote Displays issued 
in December 1 969. 

■fhis Plan has been developed in response to guideliires pro- 
videtl by OMB Circular A-62 tuid .specific firtdings and 
recommendations in the Report to the Congress on Disaster 
Preparedness by the Office of Emergency Preparedness, 
January 1972. The Agnes Floods by the National Advisory 
Committee on Oceans and Atmosphere, November 22. 1972. 
and other disaster survey reports. Concepts developed in 
earlier Plans have been updated to lake ndvantngc of modern 
technology I'ederal iigciicies concerned with weather radar 
have participated in preparing this Plan; .specifically, the De- 
partments of Commerce, Defense, Interior, Jind Transporta- 
tion, the Nalion:il Aeronautics and Space Administration, 
and the National Science Foundation 

Pub. Nov 1972, 58p , stock no, FCM 72-5 U S Dept. Comm. 
NOAA, Wash., D.C 

SUPPOR I FD BY U S Dept, of Commerce • N O A.A 

16.0047, A DICiHAI. SIMUI.A'IION OF MESSAGE TRAF- 
nc FOR NATURAl. DISASTER WARNING COMMUNI- 
CATIONS SATFI.IJTE 

C.F. HEIN, U.S. Natl. Aero. I'lt Space Adm., i.ewis Rcsc.areh 
Center. Clcveluiut, Ohhi 

Abstrtict: Viirious types of weather commonicaiions aie 
required to alert industries and the general public alHiiil the 
impending occurrence of lornailos, hurricanes, snowstorms, 
lluods, cic. A natural disasicr warning sulctlitc sy.slcm has 
been proposed for meeting the commiinications requirements 
of the National Oceanic iirui Atmospheric Adminislrution 
Message traffic for a cominunications satellite was simulated 
with a digital conipuier in order to dctcrininu the number of 
communications channel.s to meet system requirements. Pois- 
son inputs arc used fiir arrivals and an exponential di.slribu- 
tinn is used fur service. 

Pub. 1972: OOp., NTliJ No N72.32I82: PC J5.00 Ml- $0.9.S, 

SUPPORTED nV \i.S Natl. Aero. &. Space Adm. 

16.0048, DISASTER WARNING SATEIJ.ITE STUDY 

UNKNOiFN, U S. Nall Aero. & Space Atlm., Lewis Research 

Center, Clevtlund, Ohio 

Abstract; The Disaster Warning Satellite System is described. It 
will provide NOAA with an indcpcn<lenl, mass comnmnica- 
tion system for the purpose tJf warning the public of impend- 
ing disaster and issuing bulletins for corrective action to pro- 
tect lives iind property. 7 he sy.stcm consists of three major 
segments. 7 he first segment is the network of state or re- 
gional office.s that communicate with the central ground sia- 
licin; the second segment is the satellite that relays informa- 
tion from ground stations to home reeciveis, the third seg- 
ment is composed of the home receivers that receive infor- 
mation from the satellite and provide an audio output to the 
public. The ground stations required in this .systcoi are linked 
together by two, separate, voice bandwidth communlcaiton 
channels on the Disaster Warning Satellites so that a commu- 

...'.'uilr.,,,- linU ...,^■.1,1 Ua in l}in .•vr'nl /if /tisriinlinn nf 


16.0049, INITIAL OBSERVATIONS ON PROBLEMS AND 
DIFFICULT lES IN THF. USE OF LOCAL FOC’S IN NATU- 
RAL DISAS FERS 

E.L QUARANTF.LLI. Ohio Stale University. Disaster Research 
CcMcT.Coluttibus, Ohio 43210 

Alrslract; An iiiitiiil examination was made of the use of emer- 
gency opertilions ceiilcrfi (EOCs) in natural disasier.s in 
American society in the hist eight years. Problem iirejis were 
noted in pariicipiition itt F.OCs, tiisks carried out at EOCs, 
the location of E(7Cs, and the time of activation of EOC.s. 
However, ECXTs were found to be of value and important in 
£\ response to community emergencies. 

Pub. .May 72; 7p . N 1 1S Kn. AD-745 407; PC S3. 00 MF SO. 95. 

SUPPORTED BY U.S Dept of Defense - Army 

HAZARD REDUCTION 

16.0050, PUBLIC SAI-TETY SUBSYSTEM • VOLUME I • 
ANALYSIS OVERVIEW 

UNKNOWN. Unknown Inst, or Indiv. Grant. Californin 

Abstract; 'The report is from a USAC series produced by the 
City of Long Beach. California, covering activities from 
systems anniysis tlirttugli implementation and evaluation of 
iirhtm infornnitioit systems. It is an overview of the systems 
antilysis of the inihllc safety function. Public safety in the 
City of Long Beach is performed by the police, fire and 
emergency preparedness departments. In addition, licensing 
and code enfiirccmeni a.s it relates to public safety is in- 
clutlcd. The .summary report depicts etirrcnt opcr.itions of 
ilic various public safety components iiikI their relation to 
other nuiuieipa), state, anti rcdcra) agcnciu.s. 'I'lte activities 
and findings related to the .systems anaiy.sis, which .'tre 
requisite to Implementing a prototype Information system, 
arc documcMtctl. 

Pul) Nov. 70: 4Ip, NTIS No. Pn.208 488-01; PC $3.00 MF 
SO. 95 

SUPPORTED BY U.S Dept of Housing & Urb.in Develop- 
ment 

16.0051, PUBLIC SAFFiTY SUBSYSTEM • CONCEP- 
TUALIZATION TASK COMPLETION REPORT 

UNKNOWN, Unknown InM. or Indiv. Grant, Cali/ortiio 

.Abstract; The report is from a USAC series produced by the 
City of Long Bench, Cniifornia, covering nclivilics from 
Ny.stcms nnaiysis through implementation and evaluation of 
url)uii information systems. It documents findings reluleJ to 
the development of system concepts at the component level. 
Components arc conccplualiv.ed for the police, fire, and 
emergency prep.iredne.ss functions. I he concepts are derived 
from findings obtained in the systems analysis task and from 
the funetioiuil requirements which were so itientified. 7‘ask 
objectives are delineated, and task methodology is given. Rc- 
giomd and state interfaces are also identified. 

Pub- Feb. 71; 294p.. NTTS No. PB-20a 489; PC $3.00 MF 
$0-95. 

SUPI»ORTED BY U.S. Dept, of Housing & Urban Develop- 
ment 

16.0052, THF DEVELOPMENT OF A MEANS FOR AS- 
SESSING EMERGENCY MEDICAL RESOUHCFS 


16 . 0 Uij, 


I tK I YPES 


exlem of Us medical (esources As a coniribution of the five- 
city study, the resources in San Jose. California arc assessed, 
and then subjected to a liypothetical nuclear detonation. 
Models ate developed which evaluate the weapon effects on 
the resources and the demand for them that is generated by 
the injuries caused by the detonation Measures of effective- 
ness for any post-attack medical treatment system are also 
discussed 

Pub Aug 69: 126p. NTIS No AD-866 ?|7 PC S3.00 MF 
S0.95. 

SUPPORTbD RY U S Dept of Defense • Army 

16.0053, NATURAL DISASTER OPERATIONS PLANNING 

C T- RAiSEY, Stanford Research Institute, Menlo Park. Califor- 
nia 94025 

Abstract This research w^s cortcerrted with develupmeitt of a 
general concept of emergency operations for malural disaster 
situations and a prototype natural disaster operations plan 
<NADOP) The concept is based on classifymg the sevetal 
types of disaster agents according lu whether they have a 
destructive impact or a paralyzing effect on an operating 
zone Contirtgencies provided for in the concept include 
alert, distant from impact, dose to impact, damiiged. hut 
tenable, untenable, moderate hazards, and extreme hazards 
Countetmeasute actions arc identified for each contingency. 
Nine basic operating situations (ROS) arc defined according 
to the severity (negligible, moderate, extreme) of the threats 
posed by each class of disaster agent, cither singly or in com- 
bination. 

Pub. Mar. 72: 63p,, NTIS No, AD-740 187. PC S3.00 Ml- 
$0.95. 

SUPPORTED QY U.S. Dept, of Defense • Army 

16.0054, environmental PLANNING AND CCOl.OCY 
- PROCEEDING.S OF THE .SYMPOSIUM ON l-NCINEER- 
INC GEOLOGY IN THE URRAN ENVIRONMENT 

O R \'lCHOLS, U S. Dept, of the Interior. Geological Survey. 
Menlo Park, California 94025 

The quality of the environment and the application of earth 
science data to planning for urban aicas .ire of concern to 
both the Department of Housing and Urban Development 
and the Department of the Interior. I bese agencies arc 
jointly sponsoring an environmental planning research and 
demonstration study in the San Francisco Day region which 
will guide similar planning efforts throughout the Nation. 
This study is designed to develop and interpret earth science 
data so that we may improve comprehensive planning on re- 
gional, county, and local scales and establish a sound basis 
for environmental decision-making when urban expansiott oc- 
curs. 

Pub. 1 97 1 ; 2(J4p., stock No. 2300- 1195, U.S. Govt. Printing of- 
fice, Wash., n.C., PC $2.75. 

Abstract provided by FDAA 

SUPPORTED RY U S. Dept, of Interior - Geological Survey 

16.0055, GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING. CALIFORNIA 

E.U. PAMPEYAN, U.S. Dept, of the Interior. Geological Sur- 
vey, Menlo Park, California 94025 

Stales to which project pertains: California. 

Small-scale (1:250,000) maps of coastal California are being 


large lamlslidc.s. ground subsidence, and engineering ptop^,. 
lies of rock and sediment units. 

Graphic and conceptual techniques depicting in map form nhat 
LS known about recency of fault displacement have bee- 
devised. Using these techniques, a pilot geologic environmen- 
lat map of the greater Los Angeles area has been compiled 
.nnd published, together witli explanatory text and table cf 
enginccfing properties. A map showing recency of faulting in 
toa.stal sivmliern California has been prepared and will be 
released in 1974. 

The coastal strip from Point Arguello to Monterey Bay win be 
completed during 1974. The Monterey Diiy to Point Arena 
.strip will he compiled in 1974-75 largely from data gathered 
(luring the USGS HUD San iTiinci.sct) Bay Region study The 
segment between Point Aren.v and Oregon, which win require 
more extensive field investigations because of limited existing 
sources of geologic data, will be compiled later 

SUPPORTED BY U.S. Dept, of Interior - Geological Sunej 

16.0056, St)lL ENOINEEUINO RUSEAUCH - CALIFORNIA 

T.L YOUO. U S. Dept of the Interior, Geological Survey, 

Menlo Park. Califoniio 94025 

The Soil Enginecriitg Research ProjecT: ( I ) Contributes to in- 
terdisciplinary topical investigations of engineering geologic 
problems and liazJirds with original research concerning, and 
applications of. .soil engineering principles and methods Cur 
rent emphasis is on the potential hn/ards imveiawd with ih' 
S-m Fr-ancisco Hay .sediments; spccificjiiiy, seismic groun: 
amplification, liquefaction sn.scuptibility of granular depasiis 
static and seismic stiibiliiy of slopes anil dikes, total and di( 
feremial .seitlcinciit from overburden fills, and subsidenci 
from groundwater cxtrticlioii. (2) Supports regional engineer- 
ing geologic and cnviroiimciiUil geologic studies with (a) 
determinations of ibe engineering cinssificaiion and in .situ 
stale properties nf uiiconsoliilalcd earth deposits, (b) curreli- 
tioiis of these properties with geologic variables, and (c) in 
lerprctaiions of their significance for lanti-usc planning .ind 
engineering purposes. Current empVia.sis is on ihc uncun- 
solid,nled deixisils and residual soils in the onn Fr.'ineiscn Bay 
region. 

SUPPORTED BY U.S. Dcpl. of Interior - Geological Survey 

16.0057, ON liSTTMATlON OF MAXIMUM WIND SPEEDS 
IN rORNADOHS AND HURRICANES 

P DEROARAHEDIAN , T R W incorporated, Redondo Beach. 
California 9U27X 

Abstract: Two metiuids ate proposed for esliinaiiriR maximum 
azimuthal velocity cntiiiioncnl for fully-developed 
meteorological vortices from d.nta u.siially available. One 
method, principally fc^r tornadoes, uses photographic 
evidence of the cloud-deck height, the core radius, and the 
funnel shape. The oilier, iipplicable to both tornadoes and 
hurricanes, uses the icphigram for air at the outer edge of 
the storm. Cnicniated c.nscs confirm that the lower maximum 
wind speeds suggested by recent workers (crudely one- 
quarter of sonic speed for sen-level air) are more plausible 
for tornadoes than the sonic speeds .sometimes cited a decade 
ago. Furthermore, winds of hurricnne magnitude and mote 
are shown to be consistent with a model in which heat and 
mass transfer between occ.tu and the very low atmosphere is 
taken »s negligible in a Fully developed typhoon. The sug- 
gestion is made that while heat tmd mtiss transfer from the 
ocean or lower atmosphere may be important in the transient 
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I6.00S«, THE SEISMIC SAIH1Y STUDY FOR THE 
GENERAL PLAN 

0. .ARMSTRONG. Tti Cities Seis«uie Safe Study, Rji/DHom/. 
Ctihfnrmo ‘WHOG 

The Seismic Safety Study for the General Plan is one of three 
repotts issued by the ITi-Cities Sttidy. Puisuanl to State Law 
enacted in 1972, all California cities niiist include a Seismic 
Safety Element in their Cieiieral Plan This Stnily is the first 
ntajot Seismic Safety Study for the Cicncral Ptait produced in 
the Slate and will he distributed as a model In alt (?alifornta 
cities by the Califoriii:i Council on Intergovernmental Rela- 
tions The essential parts of the Sctsinic Study arc. 1) 
Detailed f indings uf the earthquake situation in the Tri-Cities 
Areas, including geologic and stniciiiral factors, present uses 
and disaster icupUcnlions, 2) Policies to guitlc future deveUtp- 
ment and regulate existing development, and 3) Specific 
recommendations for tiction hy the cities. 

Pub. Sept 7V. I9<)p , Calif. Covmcil on Intergovernmental Uela- 
littns, Sacriimento, Calif 9Shl(i,atul N I IS 

Abstract provided by FnAA. 

SUPPOR'IED BY U.S. Dept, of Housing <& Urban Uevelop- 
meni 

I6.«QS9. F.MF.RGF.NCY OPERA HONS CONTINGENCY 
PLANNING • NEW ORLEANS, LOUISIANA 

fi.i. ARFHSMAN. System Development Corporation. Sttnia 
hUiiiUa, Colifoniid 9041)6 

Abstract; The documcnl describes the resulis of a study for ihc 
development of prrdolype emergency operations contingency 
plans based upon the operational environment found in New 
Orleans, Louisiana. I'hu report describes the study method 
used; tlie concept of npurntion under wliicb the |>lans would 
be developed; it eriti(|ues and evaluates the planning 
methods; and provides recomniendaiion.s f<u planning. Ap- 
pendices contain examples, for ilevciopmcnial use only, of 
prolniy|te pliins which were developed fiom this study for 
Imperilling zones 

Pub Mar 69: I99p., NTIS No. AD Sd9 SS«. PC S3.00 Ml- 
$0.95. 

SUPPORTFU HY U.S. Dept of Defense ■ Army 

16.0060, DEVELOPMENf Ol’ IMPROVED EMERGENCY 
OPERATIONS SIMUl.A'IlON I RAIMNG (l-OST) TRAIN- 
ING PROCEDURES 

R.C UAHKEH, System Development Corporation. Sonut 
Monica. Ciilifnniia 9()4Uh 

Abstract: The report pre.scnt.s procedures for the development 
of iniproveti DCPA (Defense Civil Preparedness Agency) 
Emergency Openitions Simulation Triiitiing (EOST) exercises 
conducted for local jurisdictions The Research Directorate 
of DCPA is developing a set of F.mergency Operating 
Phmning Master Checklist documents relating to nuclear 
(NEOP) and natural (NADOP) disiislurs iind covering zonal 
and arcawide government operations. These documenis are 
admirably suited to provide bases for local planning as they 
include recognition of damage from current estimates of 
nuclear attack capabilities and from natur.il disasters. Data 
are being developed for counternicasiire actions relating to 
crisis buildup and warning periods as well as to post-aitock 
recovery and remedial movement. T he revised procedures for 
the improved HOST exercise program specificafly include the 
use of the Master Checklist documents as the bases for the 


16.0061, A COMPARATIVE ANALYSIS OF PUBLIC SUP- 
PORT OF AND RESISTANCE TO WEATHER .MODIFICA- 
TION PROJECTS 

J.E. ffAAS. Univ. of Colorado. Gradieale School, lionhlcr. 
Color, itli) K0302 

This gram is a continuation of research toiKhtcled under GA- 
28364. and exumines the conditions and agency actions 
which encourage pulillc ontl interested groufi support radicr 
thnn resistance to planned weather nunlitTcation projects 
Since planned weather tnodlficution efforts are moving in- 
crensiiigly from cxperiincnitil to operatioiuil projects, the til- 
tUvidc of the public tosv-ard svicU operations is rapidly becom- 
ing a criieia! factor in determining whether such programs 
will continue to be supported. It is evident that the way in 
which wcaiUer modifieHlion sciunlists and admintslruUKS ap- 
proach the economic and social condition.s in and near the 
target area may be the deciding factor as to whether contlicl 
or acceptance will result. Existing or planned projects will be 
examined whether funded hy Federal or Stale sources as well 
as those funded by local citizens and carried out by eoinnier- 
cial operators. It is expected that this study will result in a set 
of policy guidelines for .site selection ami for working with in- 
terested pcrsi>ns and groups during the course of weather 
modificatiun (trojects, to insure ihui the [iiihlic will be 
adctjuaicly informed and that maximum hunefiis may he 
derived from Ihc economic and social siaiulpoint 

SUPI*ORTED HY U.S. Natl. Science Fountlttiicm 

16 . 0062 , UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPAN.SIVE 
EARTH MATERIALS 

/). RICHAHD. Univ. of Denver, Oradiiiile School, Denver. 
Colorado 80210 

This workshop vvill attempt to sumniuri/u the sliite-or-ihe-art 
and critical areas needing research in the area of Ihc 
hehnviur of expansive earth intiteriaK. Damage resulting from 
llic actitm of expansive or sluinking earth maleriiils w-as esti- 
mated at 2 billion dollars per year in a recent ASCE-CTvil 
Engineering .Magazine article. 

The workshop will cunsisl of gcncrjil discii.ssions ami five 
specific areas of interest as follows: I Paveniem.s - highways, 
roads, streets, airports ami parking facilities. 2 L.ight 
Huildtngs • resi<lcntial buildings, schools, light coinmcrical 
buildings, etc. 3 Heavy Huildtngs - single and multistory in- 
dustrial and commercial hiiikiings, power and pumping 
plants, etc 4. Other Facilities Problems • buried utilities, 
canals, large pipelines, dams, landslides, etc. 5. Orgttni/alion, 
planning nnd financing for accomplishing general objectives, 
us related to Workshop findings. Coordination, litiison and 
technical input to iissigneiJ groups. 

SUPPORTED HY U.S. Natl. Science Fnundaiioii 

16.0063, WEATHF.R AND CLIMATE MODIFICATION • 
PROBLEMS AND PROGRESS 

UNKNOWN. Ntitl. Acad, of Sciences, Washington, District of 
Columbia 20037 

Abstract; The report not only emphasizes outstanding prolilcms 
but also reviews recent work on the artiftcial nnrdification of 
precipitation, the dissipation of fogs, and the modification t)f 
hailstorms, hurricanes, and other weather Imzurds. It also 
considers the important role of statistics in meeting require- 
ments for better experiinenttil designs and more relevant 






tiun of local \^ea(he^ and gFohai climate as a result ttf human 
activities 

Pub Jun 73: 275p . NTIS No PU.224 193/3; MFil.4S. 
SUPPORTHD RY Natl. Academy of Sciences - Wa.shlngton 

16.0064, FIELD STUDIES OF DISASTER BEHAVIOR - AN 
INVENTORY 

U\'K\'OWN, Natl. Acad of Sciences. HVrr/;fw|*r«/i. Oisirivt »f 
Cohi/iibia 20(137 

Abstract The documenl prnvidc.s a relatively complete list of 
the field studies on human behavior in disasters tliat ha\e 
been conducted by behavioral scientists- It is intended to 
assist research personnel, .administrators, and olhcr.s in- 
terested ill disaster research findings in the idciitificatiiin and 
location of pertinent reports and other research products 
Empli.'isis in the Invciitury is primarily on studies of 
peacetime disasters affecting civilian groups iind poptilalions. 
It catalogs 1 14 ficUl studies of human behavior in U)3 dif- 
ferent disaster situations, ft provirtes a Irricf description of 
each event; the dime, loc.ttion. and damage produced; the 
number of imeiviews obtained in the study, the .igcncy and 
personnel responsible for the icsc.irch. and a list of ilic per- 
tinent published and unpuhiishert reports 
Pub 1961: SOp-. NTIS No. AD 267 652/6 IK' 56 50 MF‘ 
$1.45. 

SUPPORTED RY Natl. Acadenty of Sciences • Washington 

16.0065, TOWARD RODUCTfON OF LOSSES FROM 
EARTHQUAKES 

L/NKb/OWN, Natl Acad of Sciences, tymfiiufitott. I)i.<irui nf 
C'o/iiinftirt 20(1.37 

This condensed Auiuniary of eoncliisions readied by the ('om- 
rnittce on the Alaska Earih(|uakc suggests measures that can 
be taken to ininitni/e loss of life and property in tuiurc 
carthciuakcs. It is hasetl on a careful review of events rluriiig 
and fallowing the disaster that befell soutli cenli.il Al.iska m 
March 1964. Emphasis is on les-sons to be learned fr»>ni the 
Alaskan cxpcricnee that can he appFieii to any region uhcre 
strong Ciirihqunkes itiay be expected 
The Committee's recominendations are given in Itio first 
chapter, l lie second chapter presents the imwe detailed con- 
clusions reached by the seven speciali/ed panels among 
which the Committee’s work w.is divirk-d Ihe finni chapter 
is a brief recounting of the major events of ttie ALiska 
earthquake and its iifiermath. to call li> mind the experience 
on which the rceommcndiilfons arc based. 

Pub. 1969, 35p., Printing and Publishing Office. Nall. .Academy 
of Sciences, Wash.. D.C. 

Abstract provided hy I'DAA. 

SUPPORTED BY Natl. Academy of Sciences - Wnshingtoii 

16.0066, WEATHER & CLIMATE .MODIFICATION 
PROBLEMS AND PROGRESS 

UNKNOWN, Natl. Acad, of Sciences, Dijtmi nf 

Cniumbia 20037 

An evaluation in depth of teclmicnf progr.'ims covering the 
whole spectrum of weather modification iictiviiies. including 
inadvertent change.s, and recommendations for comimiing 
carefully devised experiments to define the liiniiations as ivell 
as the capabilities of such activities. 

Pub. 1973: 25gp., Print. & Pub. Off.. NAS. 

Abstract nrovided bv FDAA. 


H I. PYLE. U S Dept «>f Commertc, Natl Er 
Serv., Di.uru-; »}' Columbin 20230 

Abstract The paper present.s a summary of p 
s.iiellite capabilities and indicates that it.s ful 
only begun to be reali/eil. Weather satellites ; 
wide variety of direct, continuing benefits to 
nbservation ,itul prediction programs in the Ur 
overseas Major applications have been in w 
atul forecasting services but s.ueUite data are 
creasing extent in otiicr environmental servi' 
.iclivitics. hydrology, space ilisturbance m 
others I-Aamples arc given to show how sat( 
trilniting to hetier weather forecasts, more act 
bulletins, and more relialde warnings of 
lui/ards. 

Pub 1972: 1 2p.. NTIS No. COM-73- 10.127: Rep 

.SUPPOR TED BY ITS Dejit of Coinmerce - N 

16.0068, FEDERAI. PLAN FOR WEA IHER R 
l.NKNOWN, U.S. Dejit. of Conitnerce, Natl. < 

inos Admin.. WashiiiKioii. hiMrici nf Coli/nihiii 

Abstr.ict llic plan for weather uulars tlcscribes 
tional weather radar resources in providing 
forecasts of severe weather for .ill walks of 
I'.S. Information is given tin disaster war 
we.ither foreeasllng. s]iceial Deparinient of D' 
lions, and operational concepts Ati inte 
weallier lailar nclwntk has been cnnstiiutcd l< 
services to lliu Nation. I bis operalioiial sysle 
WSR* .57 nidiirs operated by NOAA and 1 
AN/C’PS-‘>, and AN/FPS-41 weallier radars o 
Dept of Defense on an interim basis, Alsti i 
the network are 23 AN/KP.S.77 ami AN-CTS-O 
facilities of the Dept, of Defense acting as allui 

Puh. Nov 7.3. GSp,, NTIS No. COM-7a. 10201/3 
$1.45. 

SUPPORT ED BY L^'.S Dept, of ('oninierce • N 

10.0069, FEDliRAl. Pl.AN FOR MI-TFOROl.t 
VICES ik; SUPPORITNG RESEARCH - F: 
1973 

UNKNOWN. U S Dejn. of Commerce, Natl < 
nios Admin., Wii\/iiiiniuti, Di.\tihl oj' Coliimhui 

Abstract: Provided is a dc.scriptioii of the Basic a 
Mcletirotogical Services .md t'f the various ag 
improving these .services. Adililioiially, a spti 
proviiled in the area of weather tiisaster warn 
covers the programs of all agencies fur FY 
1973 Much of (he FY 1973 activity is aimed 
iiig the basic meteorological sy.stom thrtiugh a 
lites, vitilizing larger capacity computers, pr 
forecasting models, and improving the prepa 
public to respond to warnings. 

Pub. Jan. 72: 77p., NTIS No COM-72-5039 1 ; 
$0 95 

SUPPORTED BY U S Dept of Commerce - N 

16.0070, FEDERAL PLAN FOR MEFEOROLf 
VICES & SUPPORTING RESEARCH - FI 
1975 

UNKNOWN, U.S Oepi. of Commerce. Natl. < 
mos. Admin., Wasliiiigioii, District of Coluiiihio 
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programs designed to reduce the economic and socUiI impact 
of natural disasters, promote the Nation’s welfare and econo- 
my, preserve and enhance the environment ami strengthen 
the national security. 

The introductory .section to this Plan highligitts many aspects of 
interagency cunperation that is so essential to meet the needs 
for meteorological services now and for the challenges of the 
future This section is followed hy a brief fiscal .sumniiiry of 
the overall Plan. 

basic and Specialized Meteorological Scrvice.s and SupiHuiing 
Research arc described in the next section along with the 
operational and research programs for fiscal year 1075. The 
fourth major section of this Plan treaLs meteorological ser- 
vices from the functional viewpoint. Observations, analyses 
and forecasts, communications, dissent iniition, and general 
agency support are covered. 

The rmat section describes the meteorological satellite program 
as a separate discussion. I he la.si page of this Plan lists the 
publications prepared, or in the process of preparation, by 
the Federal Coordinator for Meteorological Services and 
Supporting Research 

The eottrdinalion of weather activities atnl the preparation of 
the Federal Plan is performed by the itperagcncy committees 
shown on the inside front cover These committees and their 
subcommittees conduct systcmulic, continuous reviews of 
basic and specialized meteorological requirements, services, 
and supporting research. 

Pub. June 74; 6()p.,l)..S. Dept. Comm. NOAA, Wash.. D C. 
Abstract prnvitled by [•‘nAA 

SUPPORTHD BY U .S, Dept, of Commerce • N.O.A A. 

16.1)071, A riiDHHAI. PLAN FOR NATUKAI. DISASTER 
WARNING AND PRIiPAUliDNKS.S 

UNKNOii'N, U.S. Dept, of Commercu, Nall. Oceanic & Al- 
mos. Admin , tyoxhinyio/i, DistrU t nf Columhio 20235 
The 'Report to the Congfe.ss tni Di.sa.stcr I’repafcdncss’ by the 
Office of liiiicrgeiicy Preparedness, Jiiniuify 1972. «nd the re* 
port, ‘The Agnes Flood.s’ Iry tlic Natuin.'il Advisiiry Commit- 
tee on Oceans and Atmosphere, November 22, 1972, 
together with other dtsaslcT surveys, hove idenitfied many 
unmet need.s in the existing natural disaster warning system 
and community preparedness This Plan .Kldrcsses those 
unmet needs within the concept of a balanced program 
which recognizes the close intcraclioii between the warning 
sy.stem and community preparedness. Tfie unmet needs arc 
many, however, and i<»gethcr with the very nature anil com- 
plexity of the phenomena with which we arc dealing le;id to 
program planning that extends over several years in order to 
achieve improvements necessary to meet these needs Assum- 
ing a continuation of current priorities and present rate of 
funding, this Plan describes the long-range efforts of all 
Federal agencies with responsibilities to warn nboul. prepare 
for, and mitigiite the impact of potential gcophy.sical iiulurul 
disa.slccs, including tluise caused by hurricanes, tornadoes, 
floods and earthquakes. In this Executive .Summary of the 
Plan, features of the warning .system and eommiinity 
preparedness that are common to several of these 
phenomena are discussed first, followed by sections dealing 
with the specific phenomena- 

Pub. June 73; 123p., U.S. Govt Printing Office, Wash. D.C., PC 

$ 2.10 


UNKNOWN. U S. Dept, of Commerce. Off. of Plans A Pro- 
grams. Waahingtim. Disirici of Cnluinhia 20234 

This Nation, 'll Oceanic and Atmospheric Administration Plan to 
Improve Local Weather Forecasts pltices ptirticular cmphasi.s 
on the O-io fi-hour time period of the weather service to the 
general public and special user groups. As a lesiill of the 
varied nectls of these services, the mcteorologicnl problems 
within the present range of interest arc many and iliverse. 
Also involved are iniernal operating procedures and methods 
of working with the public 

The program identifies fundamental problems that nuisl be 
solved if we arc to improve the tinieline.ss and accuriicy of 
forecasts and warningx. The achievement of this objeelive is 
dependent on an experimental facility to be iitilizeil fiir 1) 
development of equipment and technology, 2) translation of 
new knowledge and theory into operational forecast 
procedure, and 3) support to specialized data gathering pro- 
jects. 

The plan includes cost estimates of the many interrelated ac- 
tioii-s to be accomplished in five phases These estimates may 
require adjustment as the results of RAD efforts arc applied 
and the need for new equipment, procedures, ami research 
become apparent. 

Pub Mar. 71; 43p.. U.S. Dept. Comm. NOAA, Wash., D.C. 

Ab.siracl provided by FDAA. 

SUPPORTED BY U.S. Dept, of Commerce - N.O.A.A. 

16.007-3, BUlI.DJNfi PRACIICES FOR I71SASTER MiriOA- 
HON 

H.N. WHiCUT. U.S. Depi. i>f Commerce. Nml. Ihireau of Stan- 
dards. WdxliiiiKiim. Disirn t of CohniNa 20234 

Abstract: 'Ihe Nationid Workshop on Iluililing Practlce.s for 
Disa.ster Mitigniion was concerned w'iih ourlhqutikes, extreme 
winds, and similar dynamic hazards. These proceedings 
present recoinnicndaiions derived at the workshop anil ad- 
dressed to policy makers in government and industry, as well 
as practitioners in engineering, architecture, land use 
pliiiining. and the earth and meteorological .sciences. The 
recommendations evaluate current huilding pniciices, define 
opportunities for imprrrving ctirrcnl practice from docu- 
mented research fituiings, and recommend research lo fill 
gaps in knowledge. The objectives include avoidance of 
human suffering, reduction of property loss, and maintenance 
of vital function in buildings under conditions threatening 
disaster. Fifteen review articles were prepared by cxpcrt.s in 
the professions and rcsc.nrch disciplines to define the .stale of 
the art in disaster mitigation and to guiilc discu.ssions at the 
workshop; Ihe articles are included in the proceeding.s. 

Pub. Fob. 73: 482p., NTIS No. COM-73-5() 1 88: PC-GPO MF 
S0.95. 

SUPPORTF.D »Y U.S. Dept, of Commerce - N.U.S. 

16.0074, SEISMIC HAZARDS AND LAND-USI: PLANNING 

DM. NIOflOl.S, U S. Dept, of the (iitcrior. Geologicnt Survey, 
IVashinffion, Disirici of Cofuinhia 20242 

Basic carth-scieiicc data are necessary for n realistic nssc.ssmcnl 
of seismic hazards tmd as ii basis for limiting corrective land- 
use controls only lo tho.se areas of grettlcst hnzarti. For exam- 
ple, Ihe location, character, and amount of likely rlisplaco- 
ment and activity of surface faulting can be predicted if 
detailed geologic maps and seismic data are available ;mu.I arc 


Two meihods of prtdiciing giound shaking effects have appU- 
cations to land-use decisions. ( I ) Relative earthquake effecis 
can he relaled to Hrmness of the ground and can be used in a 
gfoss way to allocate population density in the absence of 
more sophisticated analyses; and (2) intensity maps, based on 
(a) damage from former earthquakes, or (b) o qualitative 
analyses of geologic units added to a design earthquake, can 
be helpful both for general and specific plans. Theoretical 
models ate used with caution to predict ground nwUion for 
critical structures to be located at specific sites with unique 
foundation conditions Fully adequate meihods of .issessing 
possible shaking remain to be developed. Where land-use 
decisions do not reflect likely ground shaking effects, strin- 
gent building codes are needed, particularly for iniporfant 
Structures. 

Ground failure (landsluling. ground cracking .'ind lurching, dif- 
ferential settlement, sand boils, and subsidence) commonly 
results from liqucfactiorv, loss of soil strength, or compaction 
Areas suspected of being most likely to fail should not be 
developed unless detailed site studies can demonstrate the 
hazard does not exist nr can be overcome Various methods 
can be used to reduce the high, long-term public costs that 
follow development of unstable ground However, areas sub- 
ject to tectonic deformation gcncr.'illy cannot be predicted 
nuT can effects of such defomaooir he minimi^ed 

Large water waves, such as pioduced by tsunamis, seiches, ami 
dam failure or overtopping, can he anticipated in many 
places- (Text Abridged) 

SUPPORTED BY U S Dept of Interior • Geological Survey 

16.00^5, PROGRAM DRSION-lO?) • SAN FRANCISCO 
DAY REGION ENVIRONMENT AND RESOURCES 
PLANNING STUDY 

l/NKiVOWiV, U.S. Dept of the Interior. Geological Survey. 
H'ashington, Olstric( «/ (.'aluinhia 20242 

Abstract: A comprehensive guide to a study of the 0-county 
San Francisco 8.ij Region describes a 4 year rcseurch- 
(iemonstralion xiuUy conducted iointly by the Geological Sur- 
vey and the Department of Housing and Urb.an Development, 
designed to irnpruve urban developmciil decisions and land- 
use planning through application of innovative earth science 
concepts. Urban-related environmental studies include: active 
faults and earthquake hazards, landslides ami slo|>c inslabiri- 
ly, physical and chemical properties of San Francisco Bay 
and its circulation patterns, water-quality and pollution, ureas 
subject to flooding, water supply and waste-disposal sy.s(cms, 
and available mineral and water resources. Planning program 
elements described include slatc-of-ihc-arl review and analy- 
sis, a feasibility .study of incorporating earth-science data into 
urban planning information systems, and application and 
demonstralion studics- 

Pub, Oct. 71; mp., NTIS No. PB-206 826; PC $2.00 MP 
$0.95. 

SUPPORTED BY U S- Dept, of Irrterior • Geological Survey 

16.0076, NATIONAL ATMOSPHERIC SCIENCES PRO- 
GRAM - FISCAL YEAR 1974 

UNKNOWN. U.S. Exec- Office of the Pres.. Off. of Science & 
Technology. Washingion, Disirict of Columbia 20006 

This National Atmospheric Sciences Program Report, prepared 
annually in the Spring, serves a number of essentin) and use- 
ful purposes. Primarily, st is intended to inform the Executive 


Ihcru arc two other (rriiicipal tlnciinients whtci 
ICAS Annual Report They are published a: 
Federal Coordinator for Meteorological Serr 
porting Rc.scareh (FCMSASR) llie first o 
I'cderai Plan for Meteorological .Services a 
Research, whicli is .Mibmitled to the Congress 
of Management and Diidgcl in accordance w 
K7-84.V 2hc second is the Worhl Weather Pri 
each fiscal year, which is transiuiucd annual 
sidecit to the Congress. The latter plan dcsci 
ticipalion in the World Weather W.nch and 
mnsphcric Research Program. 

The ICAS Animal Report which follows begins v 
hies which set forth the fiscal funding da 
mospheric sciences programs flic principal 
repiiri follows tlie fiscal data ami contains d« 
lions of llie member agency programs. The th 
at the end I'f the report contain a more 
discussion of weather modification prograi 
Research Classification System upon whici 
Ciitcgorics used in tlie report arc based, and 
menlioncil siihcortmtittee deseripiions. 

Pub. May 7.T ICAS l7-f\’ 74. 

Abstract provided liy IT>AA. 

SUPPOR'i’FD HY No l•‘ormal Support Reports 

16.0077. REPOU'i lO TMT. CONGRESS 
PRF.PAUl-DNESS 

UNKNOWN. U.S. I'xcc. Oriicu of llie Pres., Off 
Preparedness. IVuihingin/i. Dahn i of Coliiinhiii 

The report rcfiecis a coniprehensive study of the 
natural disasters experienced in the United St 
findings and jioientiid soliilioits lo prevent (v 
loss of life and damage to properly, Cucefii 
was given to the vicw.s of l•'o(lcral agencies, ! 
governments. prorcs.sjoiial ami trade associn 
and academic institutions, private volunteer 
and iiulividiial experts. '1 he final analysis anti 
ever, were ileveloped iiulcpendeiiliy by iin 0 
gency Preparedness Disaster Study Group. T 
of this lepoiV points to the need for improven 
preparedness at all levels. 1 he findings conta 
itialives for moving further toward an impro 
national disa.sier preparedness program. 

Pul). Jiin. 72; 195p.. U S Govt Print Office. St 
OOOf). PC $2 75. 

Abstrucl providetl by 1-DAA. 

SUPPORTED BY U..S. Executive Office • O.E. 

16.0078, LABOR ATORY STUDIES 01- THE 
PHYSICAL HAZARD ON SHELTER M 
fiEHAVlOR • PHASE 1 - STUDY PLAN 

T.R. ARMSTRONG, Amcr. Inst, for Res , Minmf 

Abstract; The goal of the project was to deve' 
mental design and supporting materials and pi 
re.search project intended to identify and vali 
of effective management behavior under thr 
product of the project is a Study Plan intendr 
menled ns a laboratory study of the effects of 
human leadersliip/managcment behavior, re 
situation of n shelter manager in an actual dit 


mciit of llic reseurch mclhociology ilsulf. 

Pub Dec. 72: 66p , NTIS No. AD*75y 843: PC S3.00 Mf* 
S0.95 

SUPPOR'n-D UY U S Dept of Defense - Army 

J6.0079, I HR INVR.S'UGATION OF SHELTER MANAGE- 
MENT AND CONTROL. IN NATURAL DISASTER 

H.A. COLLINS. Amcf. Inst for Res., Miami, Florida 

Ahstiiict: fhe study was performed to determine: (1) what 
nanagemenl problems existed in natural disaster shelters and 
(2) the excellence of the natural disaster shelter situation us 
a source of information relevant to (tillout shelter manage- 
ment. Contracts wore niadu through the American Red Cross 
with individuals who hud heen sheltered us u result of some 
natural disaster ;u\d who had taken on munagenxent as well 
>18 nun-munagement roles Most of these individuals were 
found in the Harrisburg, Pennsylvania, urea and had ex- 
perienced sheltering as a result of the flooding of that area 
following Hurricane Agnes Results of the interview of these 
individuals indiciiled (In'll although many of the functions of a 
fallout shelter svere performed in « natural disaster shelter, 
.some critical ones were not. rurthcrmorc. the environment in 
which these functions were performed was in no way similar 
to what would he expected of a f»lh«u shelter situation in 
term.s of availability of outside assistance, need for confine- 
ment. supply shortages, density of living, etc. Some manage- 
ment problems were ab.stracted from the natural disaster 
shelter setting, inchnling nianagcnicni fatigue, information 
conflict and identincaiion and control of volunteers- 

Pub. Dec. 72: .‘•Sp.. NTIS No AD-759 K42: PC $3.00 ME 
SO. 95. 

SUPPORTED UY U.S. Dept of Defense - Army 

Ifi.0080. SARA.SOTA ZONING AND SUODIVISION CON- 
TROLS • REVIEW, ANALYSIS'. AND RECOMMENDA- 
TIONS CONCERNING CUUREN'l REGULATIONS 

F.R. HARTLEY, Tampa liny Regional Plan. Coun., S(. Fcter- 
%bur^. Florida 

Abstract; Contents: Sarasota's authority to zone; The existing 
Sarnsol.'i zoning cotic (The Icgi-slativc context, the judicial 
context, the executive), District regulations; Special 
problemS'-lrcalment of non- conformities; The current 
Sarasota zoning code, I he current Sarasota subrlivision regu- 
lations. 

Pub Jan. 70: I85p . N'llS No. Pn-195 647: PC $3.00 MF 
$0.95 

SUPPORTED BY U.S. Dept. »f Housing & Urban Develop- 
ment 

16.0081, A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY, ILLINOIS 

UNKNOWN , Stephenson Co. Planning Comm., Freeport, Il- 
linois 61032 

Abstract; The Stephenson County Comprehensive Plan is an in- 
tegration of the plans of the local communities based upon 
the broad framework of a plan for the entire county Includ- 
ing environmental factors. land utilization, highways, 
drainage, community facilities, recreation, and housing. 
Based upon an analysis of the data, the comprehensive plan 
includes recommendations for land use, thoroughfares, com- 
munity facilities, public buildings and public utilities. The 


Lake Lu-Aqu.n-Na State Park; development and re 
U.S Route 20; development of a major park or 
Run Creek; and development of vacation housing. 

Pub. Jill. 70: 34lp.. NILS No PU-193 922: HC 
$0.65. 

SUPPORTED BY b'.S. Dept, of Housing & Urhai 
ment 

16.0082, CLIMATOUXjICAI. ASSESSMENT OI 
F.I-FECTS ON PRECIPITATION - PARTI 

F A. LIVI'F. State Water Survey, llrbana. Illiitois 618 

Abblracl. This is a two-year project involving cxl 
nuiiological aniilyscs of urban effects on precipitai 
around eight major cities in central und caste 
States. Analyses wete tnadc initially of monthly at 
precipitation within ii radius of 50 to 75 miles of 
Diurnal rainfall distributions are discussed for 
Chicago, Cleveland, and Washington. Evidence w; 
non-existent at Itidianupolis, Tulsa, and New Orlc 
effects at Houston could he identified only in May- 
rainfall of air mass origin. The urban effect app 
more pronounced in siminter than in winter and m 
itnized 10-35 miles downwind of the central city 
Und iluinder intrcaRCS ranging from 13 to 47 pen 
the cliniatic itackground, und the maximum area c 
crciises in hail ranged from 90 to 350 percent. 

Pub. May 72: 39p.. NTIS No. Pn.228 757H: PC 
SI. 45. 

SUPPORTED BY U.S. Natl. Science Loundniion 

16.0083, ZONING ORDINANC.’I* - KNOX COUN 
ANA 

UNKNOWN, C.'lydc E. Williunis dk As.snc. Ine, hulia. 
dfuna 

Ab.struct: Siandnrds and niiips arc presented for : 
unincorporated tirca of Knox County, Indiiina. 

Put). Dec 71: I50p., NTl.S No. PB-2()6 088: PC 
$0.95. 

SUPPORTED RY U.S, Dcpl. of Housing & Urbai 
ment 

16.0084, ECONOMIC FACTORS AFFECTING Cl 
THE INTENSITY OF FLOOD PLAIN USE 

J.R. TiARNARO, Iowa State University, Water 
Research Inst., Ames, Iowa 50010 

Absirnct: The extent of agricultural land use char 
floodplnin of the Iowa River as n result of the buil 
Cornivilic Dam is examined. The dollar values 
from land use change arc estimated and compa 
original project study estimates prepured by the Ci 
gineers. The study also .Tn.nly/es the factors affcctii 
change. 

Pub. Dec. 71; I3p., NTIS No. PU.208 610: PC 
$0.95. 

SUPPORTED UY U S. Dept, of Interior - O.W.R.T 

16.0085, AN ANALYSIS OF OPERATING SYSTE 
TIVENES.S - FOCUS ON THE BEHAVIOR O 
COORDINATORS 

C'.T. GRIFFIN, Iowa State University, School of Scie 
Iowa 50010 


6-225 


16 0086 , 


major DISA: 


Absiraci The siud) inirotiuces and develops a iheoreticii! and 
concepiual model of local coordinator response lo disaster. 
Prediction and explanation of role performance following dis- 
aster was achieved by developing a causal model of disaster 
or operating system role performance. Path analysis 
techniques were applied lo data from local cooidinaWrs in 
Minnesota. Iowa, Illinois and South Dakota who had cx- 
peticnccd and responded to disasters Considerable empirical 
support was obtained for hypotheses (model) stated in the 
form of generaliitations Relevant concepts included disaster, 
building and operating system role performance, organi/a- 
tional autonomy, uncertainty, role conflict, stress, prestige, 
communication, warning .tnd need for information. Implica- 
tions of the research for the training of coordinators and for 
future research are discussed 

Pub. Sep 72: 47p , NTIS No. AD.74K 859 PC S5.00 MF 
S09S. 

SUPPORTED BY U S Oepi. of Defense - Army 

16.0086, ROLE PERIORMANCf: IN THE OPERATING 
SYSTEM • CIVIL DEFENSE OPERATIONS IN DISA.ST RR 

CL MULFORD, Iowa Stale Universiiy. Schotrl of Science. 
Ames. Mwri 50010 

Abstract. The study introduces .i conceptual model of coor- 
dinator response to disaster and investigates the response of 
local cooidinators in Minnesota. low.->. Illinois and South 
Dakota lo disasters A total 1 25 phone screening interviews 
and 59 personal iriicrviews were conipleled during the study 
Comparison of operational .ind non-opcraiional disaster coor- 
dinators were made on a number of activities that might 
occur before as well as following a disaster. Responses of 
Operational coordinators to personal interview items were 
presented in terms of concepts such as disaster, building and 
operating system role pc(fuim.ince. OTgani7ational autonomy, 
uncettainly, role confikl, stress, prestige, vomtnunicalion. 
warning and need for information. Implications of (he 
research for disaster operations, overall civil defense pro- 
gram. the training of coordinators and for future research 
were presented 

Pub Mar. 72; 8«p . NTIS No. AD-743 953; PC $3 00 MF 
S0.95. 

SUPPORTED BY U S. Dept of Defense • Army 

16.0087, SECURING COMMUNITY RESOURCES FOR SO- 
CIAL AC1I0N 

C L MULFOKO, Iowa State University. School of Science. 
Allies, lowii 50010 

Abstract; I his report analyzes local civil preparedness organiza- 
tional effectiveness. The report focuses on the nature of or- 
ganizations as 'open sy.siem,’ the characteristics of organiza- 
tions as systems, the organization’s external environment, and 
external ‘resource-acquisition’ sliategles, both primary and 
tiuxiliary. The analysis examines the overall use of these 
strategies and their relationship to four groups of selected 
variables (organizatiuniil resources, characteristics of coor- 
dinalofs, characteristics of jurisdictions, and the environmen- 
tal status of the organization). 


general welfare by providing for a reusonalile 
desirable comprehensive system or pattern of hi 
unincorporated area of the county, by preveiitii 
of incompatible land uses, by Ic.sscning .street c 
avoiding undue conccntiation of pcipuUuinn, 1 
erosion of liimi, by securing safety from fires 
other dangers, by providing adeijuate light 
facilitating the provision of public and private 
where applicable, by implementing the l.aiul I 
other elements of the county's Comprclicnsixc 
(ure development 

Pul) Dec. 69 93p . NTl.*? No Pn-192 7(10 |{ 
50.65. 

SUPPORTED IlY IJ.S. Dept of Housing & Ur 
ment 

16.0089. ZONING ORDINANCE - PAINTSV 
TUCKY 

(//V/k(VOBW. Slate Program Dev. Oflicc, Frankj 
40601 

Absiraci The revision of the ordinance contains r 
the control of mobile homes, flood plain 
lovvnhouscs. ’Ihcsc rcgiiluiioiis were extracted 1 
lion ohiiiincd from the Dcpnriniciit of Ficallli, 1 
Welfare 

Pub. Jim. 71: hOp.. N i lS No. PH-2l)l 544; PC' $.5.i 

SUPPORTED IIY U.S. Dept, of Utilising ik Ur 
mcm 

16.0090. WEATHER .MODIITC'ATION • M.SC 
1969. 1970. 1971 

UNKNOWN. U..S Dept, of Commerce, Natl O 
inns. Admin.. Rockville, Muryltimt 20852 

Abstract; The report siiinniari/e.s tlic important 
in nian'.s altcmpls to modify the weather that I 
in the United Slates and abroad iliiring the 
ye.ar.s of 1969, 1970, and 197| The aetivilie 
elude nbscrvntioiiiil and exiieriniental .studies in 
in the laboratory. I'lie weather phenomena im 
siinwrall, fiuiricancs, tornadoes, liailstorm.s, and 
in evaluating social, economic, legal, and ecoli 
is considered in addition lo the technical aspccli 

Pub May 73: I72p.. NTIS No. COM-73. 50671/9; 
$1.4.5. 

SUPPORTED BY U.S Dept ofConimerec - N ( 

16.0091. CLIMATES OF THE STATES - Ci 
NEW YORK 

^10. PACK, U.S. Dept, of Commerce, Nall. Ocen 
Admin., Silver Spriii}’, Moryland 20910 

Abstract; The data summary on the climate c 
presents a brief physical description of the st 
descriptions of its general climatic features, its 
precipitation, snowfall, floods, winds and storn 


MAJUK uiaAs I r:K lYrtis 


The meuoTologKal, hydrological, and oceanographic opera- 
tions of the National Weather Service are unique in nature 
and scope The great variety nf activities and their geographi- 
cal dispersion creates a complex operating system- The pur- 
pose of this report is to summari 2 e this system and place it in 
perspective. 

The National Weather Service (NWS), under the National 
Oceanic and Atmospheric Administration, has u vast operat- 
ing program. Its personnel are found at approximately 400 
facilities within (he .^0 states and at 30 elsewhere. Altogether 
NWS has about 5,200 fiill-iintc employees working in me- 
icrological, hydrological, and oceanographic operations. In I 
year, about .I S million observations arc taken and 1.9 million 
forecasts and warnings issued. In additum, countless in- 
dividual briefings and services arc provided on a routine hut 
unscheduled basis. 

Within the framework of this report all i»f the npernling func- 
tions and service programs of NWS are considered Included 
arc the meteorological program activities, the liydrologic 
forecasi and service activitic.s, as well us the oceanographic 
and cliniolnlogical services The Kesenreh and Development, 
Unginccring and Technical Training ureas arc also described. 

Appendices to this report include a listing of sialiuns with 
identifiers, a tabular summary of faeilittes and service pro- 
grams at each station, and a brief description of the admlni.s- 
irative organisation of NWS 

Pub. Oct Ti, 247P , U.S. Dept Comm NOAA, Nat. Weather 
Service, Silver Spring, Md 

Abstract provided by l-'nAA. 

SUPPORTfiO IlY U S. Dept, of (.‘ommcfcc • N.O.A.A. 

16.0093, UE-DRAri' Of SEKKONK ZONING BY LAW. 15 
NOVEMBER 1969 

/ BLACKWELL. State Dept of (Community Afrs , tloiion, Mas- 
snchiiseii.'i 02202 

Abstract: Contents: Authority, purposes and v:ili<liiy. Zoning 
distilcls and houndmies: General provisions. Non-conforming 
buildings and uses; Rural residence districts. Suburban re- 
sidence districts, Village residence districts, i)iisines.s districts; 
Highway business districts; Industrial districts; Flood plain 
districts; Earth materials removal, Roiird of appeals. Amend- 
ments; Enforcement 

Pub. Jun. 69: 5{)p., N I IS No PB.194 552. HC S3.00 MF 
$0.65. 

SUPPORTED BY L’.S Dept, of Housing & Urban Develop- 
ment 

16.0094, COLLABORATIVE RESEARCH ON NATURAL 
HAZARDS 

R.W. KdTFS, Clark University, Graduate Schrrol, H'orcester, 
Massachusetts 01610 

The collaborative program of natural hazard research seeks to 
understand the ways in which man perceives extreme natural 
events and adjust to their hazards, to apply this knowledge 
towards reducing the social cost of these events, and to ex- 
tend such understandings to the new complex of man-mude 
environmental risks. A basic research paradigm has been 
developed: for any natural hazard, the research sought to I ) 
assess the extent of human ncciipancc by htizard zones. 2) 
identify the full range of possible human adjustments to the 
hazard. 3) .study how men perceive and estimate the occur- 


program special attention is directed ( 1) to e 
sights anti strategics developed in previous 
hazards and to other cultural settings; and (2 
the existence of a ‘Natural Hazard Syndrome 
the similarities and (lifference.s in human ad 
trotne geophysical events, biological hazards, 
environmental hazards, and common muii-ir 
modern society Related to these major rescar 
the need for encouraging new invesligaiois. 
from other disciplines, developing new reseat 
iitid experimental methods, tiesigning compar 
tiirul studies, and preparing literature and rose 
new areas of investigatioti. This grant support} 
three inongod effort at Chirk University of loi 

.SUPPORTED BY U S. Natl. Science Foundatii 

16.0095, COMPREHF.NSIVF PLAN • REPOI 
MENTATION • VILLAGE OF EAST Al 
TOWN OK AURORA, N.Y. 

UNKNOWN, Aurora Planning Board, Aitrora, A 

Abstract: The resultant Con»|)rehcnsivc Plan fti 
and Aurora. New York, includes proposed I 
for lite Village and Town; Street and High 
witli cniphiisis on the reduction of througl 
sidential neighhorhooiis in the village; a .sped 
rcliitinn of surface water Jraintigc, public scwi 
land fornif) and .soil types, with a timetable fn 
alternulivc plans for rosttluntial subtiivision; m 
ty Eacilities Plan with stiggestctl park designs, 
liition .section, in addition to Its discussion ant 
lion.s coneernatf with regulntt>ry measures 
proposed amctulment.s tt) the local zoning orti 
ficiiil ntap which liiclutlu a Tlooil plain sccioi 
.nml a ’conservation sector’ in the town. 

Pub. Jun. 70: I23p„ NTLS No. PH.192 382: 
$0.65, 

.SUPPORTED BY U.S. Dept, of Housing & L 
incni 

16.0096, THE CHARl.O’ITR CONSOR'IIUM 
PORT - VOLUME IIA • ANAl.YSIS OF Ml 
TIVITIES . PUBLIC SAFETY SUBSY-STEM 

UNKNOWN, Unknown In.st. or Intiiv. Grant. No 

Abstract: Tlic report is from a USAC series pi 
City of Charlotte, North Carolina, covering 
systems analysi.s through iniplcmcntntion mu' 
urban information systems. It contains a funi 
of municipal activities comprising the police 
mental control, and disaster planning and cui 
Ench is ticscribed in terms of hierarchical 
functions, components, and processed Descr 
flow charts and text, with cross references rcia 

Pub. Feb. 71: 620p.. NTIS No. Pn-208 487-02: 
50.95. 

SUPPORTED BY U.,S. Dept, of Housing A L 
ment 

16.0097, THE POLICE DEPARTMENT IN N 
ASTF.R OPERATIONS 

J.M. BROOKS, Ohio State University. Dist 
Center, Cohi/nbus, Ohio 43210 

Abstract: The report describes the involvemen 


sequences of these adaptations for the aulhority striiclure. 
the decision making process, and channels of communication 
are discussed The relationship of the police to other or- 
ganizations in emergency action is also elaborated. 

Pub. Sep 69: 85p . NTIS No Ad-707 937: HC S3.00 MF 
$0.65. 

SUPPORTED BY No Formal .Support Reported 

16.0098, A PERSPECT IVE ON DISASTER PLANNING 

R.R. DYNES. Ohio St.ite University, Disaster Research Center. 
Columbus. Ohio 43210 

Abstract: The report presents a perspective in disa.slcr pianninfi. 
The characteristics of disastei agents, and the kinds of de- 
mands and teqviiiementa they generate, are crsrtskkrcd. This 
is follovjcd by an examination of widely held misconcepiUms 
of how people and groups behave in disaster situations A 
contrast is then made between community activities and 
processes in normal times and during emergencies. Next, (he 
basic elements involved in the organized response of a com- 
munity to a disaster are set forth The report concludes with 
a systematic discussion of disaster planning, including weak- 
nesses in typical disaster plans and strategies for bringing 
about community emergency planning 

Pub Jun 72 98n.. NTIS No AD-750 293: PC $300 MF 
S0 95. 

SUPPORTED BY U S. Dept, of Defense • Army 

I6.0fl99, THE WARNING SYSTEM IN DISASTER SITtM- 
TIONS • A SELECTIVE ANALYSIS 

R.f .MCLUCK/E. Ohio State University. Disaster Research 
Center, Columbus, Ohio 43210 

Abstract: In many ways warning can be the most important 
phase of the disaster response Warning is thought of not yusl 
in terms of mechdnical devices but in terms of psychologicnl 
and sociological btrucinres and processes. Warning is not 
only advance notification of the existence of danger Itui also 
information about what can be done to prevent, avoid, or 
mininiizc the danger. The char.nctcristics of the disaster agent 
- frequency, speeti of onset, scope of impact, destructive 
potential, etc •• affect the warning process Before a warning 
message can be issued, threat data must be collected, col- 
lated, and evaluated The report examines what is involved in 
these processes Included among the factors innuencing 
response arc the socio-cullural framework, the historical 
selling, and the immediate ongoing social situation. T he re- 
port contains a discussion of implications for nuclear catas- 
trophe. 

Pub. Jul. 70: 78p , NTIS No. Ad-714 991; PC $3.00 MF$0.95. 

SUPPORTED BY No Formal Support Reported 

16.0100, ORGANIZATIONAL RESPONSES TO MAJOR 
COMMUNITY CRISES 

t..l. QUARANTELLI, Ohio State University. School of Social 
Science, Cohinihus, Ohio 43212 

There are three related aspects of this study which will con- 
clude this year. 1) Some field work will be done primarily to 
fill in gaps in our data on hospital emergency services, rumor 
control centers, emergent groups, and radio ai\d televistort 
stations (and possibly human relations units in police depart- 
ments). 2) Considerable more time will be spent on data 
analysis. In part, we will finish up the aforementioned studies 
for which new data arc being gathered. But we will also be 


articles are being finished to appear in a specia 
The American Behavioral Scientist devoted to 
ic.s of Organizatitrnal InvoKcinent and CTiaii 
Civil Oisturbanccs.’ About ten monographs wil 
especially t>n org.inizationaI responses to eon 
gencics The theoretical model tlcvclopctl in 
tliis five year rcseareb and dealing with simili 
ferentes in grtuip activities in natural 
disturbances is Ur be vletailcd in a book. 

SUPPOUTF.l) BY US. Dept, of Hhh. Fd 
H S M.H A 

16.0101, DISASTER Rl-I.lhl- • DOME.STTC AC 
SPOTLIGHT 

EJ RUSH. U.S Army, War (\>llege, ('(irli\lr, 
1 70 1 .3 

Abstract: Disaster relief is cxamitieil as one i 
Army, including Active Army, Army Nation; 
Army Reserve, to particularly denionsfiate ai 
domestic actiim eapabilitic.s ami ilicreby gain c 
Congre.ssiimal support The examination is b; 
devastation wTonghi in the Commonwealth o; 
and the Stale of New Yt>rk by T nrpical Storm 
1972. and the disaster lelicf elTorts of ihotts 
peti^mncl from all three contponctus firllowin] 
restore order out of ehuos. Source document' 
after action rcprirts, letters, telegrams, meiii' 
legal authorities, policy doeumenis. and peril 
The liiws, legulalions, and plans governing dis; 
discussed. The devastation eiiiiseil by the stori 
followed by a detailed .suinnuiiy of the roles 
various units I’rohlems faced by the Seeretai; 
and the Commamling Geiicr<il, First U.S. An 
along with (lie decisions, which arc then assi 
learned by the National Guard units are also pr 
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Abstract; A eomprcliensive development plan c 
relative to the economy, population, gonl.s, 
sraints, existing land tise, future land use, and 
w-ithin the area defined as the Myrtle Beach Pit 
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Abstract: The report is from a USAC series pr 
City of Wichita Fulls, covering activities from 
bis through implememion and evaluation of v 
tioir systems. The report discusses the public su 
activities. U includes the results of a systems 
activities taking place In the Police Departmen 
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The Environmental Geologic Atlas of the Texas Coastal Zone, 
the product of more than IS mun-ycars of research and anal- 
ysis at the Bureau of Economic Geology, The University of 
Texas at Austin, is designed to provide an urgcnlly needed 
inventory for this area. The basic environmental geologic 
map delineates and depicts in detsdl resource units of first- 
order environmental significance. The accompanying series 
of eight spccinl-iise maps is designed for particular informa- 
tion needs. Included arc physical properties and hind-usc 
suitability, current land use. active physical processes, 
mineral and energy resources, land and submerged land topo- 
graphic and bathymetric configuralion. natural and artificial 
water systems, and climate. StalLsIicHl lablc-s dermc and iti- 
ventury the more thiin 2S0 natural and ciiltur.'il features of 
(he Texas Coastal Zone. A descriptive text explains tlic d.atn 
presented, their utility, and means of extrapolating for other 
special uses. 
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Abstract: The study ilevciops methodology for crention of a 
plan for operation of a metropolitan water system stibscqiicni 
to nuclear attack or natural disaster. Autoniniic digital com- 
puter water system simulation is used to determine ilic ulii. 
mate overall effect of damage to specific components. Vul- 
nerability unalyses are riuide as a muihcmaiical mmiel of tlic 
water syslem rcucla automatically to hypothetical attack data 
supplied by the National Civil I>cfcnse Computer Center. 
Problems of unmanned water purification plant operation are 
noted The need for and avnihibdily of clccliit power is con- 
sidered. 
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Abstract: The bibliography contains 291 unclassified and un- 
limited citations of reports on the presumably damaging ef- 
fects of erosion on the regolith. Erosion by wind, water, ice. 
avalanches, hindslides, enrthr|uukcs. helicopter rotor 
downwash, exhaust gases, and other forces is represented. 
Procedures for the protection, stabUi/ation. preservation, and 
restoration of earth materials exposed to erosion arc in- 
cluded. Corporate Author- Monitoring Agency, Subject, Ti- 
tle, and Personal Author indexes arc provided. 
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Abstract: T he objective of this study is to select i 
de.sirable equipment that will enable broadcusi 
tiic Defense Civil Piepureilness Agency Radio 
tuction Program to rapidly restore brondenstin 
tfie event of dcslriiclion of the regular anleni 
pcilicnt antennas are proposed for AM and FI 
procurement specifications are presented. A 
the construction of cxpeilicnt antennas from a\ 
als is included. 
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Abstract: The report is divided into three parts w 
the development of rcgiontil councils and the 
Process*, a regional approach to preparedness 
organization which would allow the preparedm 
to utilize regional councils effectively; anc 
planning retjniremcnts that would be posed by 
tion, with .m indication of bow a regional prcpi 
tnlion would support such st contingency phum 
major recommendations the report include: 
n>vt)i of a regional Collcgiuin of Preparedness 
ibu funding of a profcs-tiuiial planner or ad 
work with the Collegium iind regional con 
coiir.xgcmcnt of regional councils to contact pr 
ficiiils ns part of the A-95 PNRS; the funding, 
arcii-widc comprehensive preparedness plans; : 
l>oraiion of crisis rclouation planning within 
prehensive pinnning effort utilizing regional e 
courage multi-jutisdiciional and muUi*agency \v 
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This report presents <i historical record of the chr 
effects on structures of the two most 
earthquakes <1949 and 19(35) in the Puget So 
lines the history and current state of buildtng-c 
for cnrthquakc.s in the Puget Sound area, and t: 
blu regional activities that could aid material 
dnnmge during future earthquakes in the Puget 
T he nim of this report is to ptovhle a refercnct 
giuntil information relevant for carlhqunke-resi 
in the Puget Sound Basin. Since structural cffi 
disassociated from ground effects, this study bi 
soil, geological and seismologlcal effects for the 

The 1949 eurihqiinke is discussed in Chapter 2 
earthquake in Chapter 3. The history of l)uild 
changes In building-code ordinances for eurti 
within the Puget Sound region for the peri( 
through 1973 are reviewed in Chapter 4, T 
earthquake resistant design is discussed in Cha) 
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9 0018, 9 (1032, 16,0012 
U.S. Dept. Ilf Transportalioti • U M T A. 

16.0034. 

U S. linviron Protect. Agency • O.R.M 
6.01 12 

U.S lixecutive Office - O.b.P. 

3.0022. 3.0101, 16.0077. 

U S F.xecutive Office - O S T. 

3.0200 

U S Natl Aero. & Space Adni. 

1.0009. 3,0071. 1 0266, 10274. 5.0011. 50032. 6.(MOO. 
6.0209, 6.0298. 6.0391, 8,0024. 8 0083. 8 0104. 8 0122. 

9.0035.9, (1050. 14,(1009. I5.{M»05. 16.0047. 160048. 

U.S. Natl. Science Foundation 

1.0005, 2.0004. 3. 0008. 30009. lOOIO. 30021. 1 0026. 

3.0027, 1.0028. 1.0012. 3.00.17. l.OOlK. 1.0040. 10042. 

1,0043, 1.0(160, 3.0061. .1.0062. .1.006.1. 1.0064. 3.0068. 

3,0075. 3.0078. 30079, 3.()()K7. 3.0091). 30101. 3 01.16. 

30117. 3.0138. 1.0139. 1.0142. .1.014.1, .1.0147. 1,0|48. 

3.0151, 1.0192. .1.0202. 3.0205. 3.0206. 30208. 1,0210. 

3.0211. 3,0212. 1,(1214, 3021.5. 10216. 30226. 30227. 

3.0228. 3.0229. 1.0210. 10211. .10216. 1.0240. 10251. 

3,02.52, 3.0251. 3.0253. 3.0257. .3.0260. 10261. 1.0264. 


.3.0268. 3.0273. 1.0276. 3.0277. 1.0279. l.C 
3.0282, 3 0281. 4.0008. 5.0008. 5.0021, 5.( 
6.0252. 6.02.59. 7.0001. 7.0007, 7.0008. 7.C 
7.0013. 7.0014. 7.0015, 7.0018. 8.0009. 8.C 
«.00y9. 80102. 8 012U, 8.0125. 8.01 35, 8.6 
9.0020. 9.0025. 9.0051. 9.0052. 9.0055. 9.0( 
10.0012. 11.0007. 12.0018. 12.0019, 12.00 

11.0015. 13.0021. 140005. 14.0016. 15.00 

16.0022, 16. 0028. 16.006], 16,0062. 16.00 

16.0109. 

U S. Tcnnosbce Valley Aiith 
6 0167. 6 0168 
US. V'ctenins Administralion 

1.0189. 10201 

U S Water Rcsiuirces Council - Wash , D.C 

6.0221. 6 0224. 6.0225. 6.0226. 6.0227. 6.02' 
University of Alahama 
6 0162 

University of California 

3.0003. 1,0029. 1,00.10. 1.0031. 1.0015, 1.0 

1.0077. 1.0081. 1 0082. 3.0081. 3.0084. 3.0 
3.0089. 1.0091. 1.0092, 3.0091, 1.0095. 1.0 
1.0098. 1.0099. 

University of Hawaii 

6.0077, 

University (*f lllinnis 

3.0059. 1,0207. 1.0209. 3 0211. 6,0264. 8.0 
12.0035. 

University of SonlUern Miss • Hailicsl>i.irkJ 
4. 0009. 

University of Texas 
9.0023 

Virginin Polyiccltnic Inst. ■ Blacksinirg 
6.001 2 , 

Washingtoit State Ciovcrnnicnt • Olympia 
1 0(101. 1.0002, I (HKlfi. 6,0402 
Wyoming Slate Oovernntenl • Cheyenne 

6.0189. 1 1.0008, 


SUPPORTING ORGANIZATION ADDRESSES 

This list provides more complete address inlormation ol supporting 
organizations titan appears for each project in the Disaster Types section. 


Alabama State Government 
Montgomery, AL 36104 

Auburn University at Montgomery 
Atlanta Highway 
NUnitgomery, AL 36109 

California Institute of 'I'cchnology 
Pasadena, CA 91 109 

California State Ciovernmcnl 
Slate Capitol 
lenth <\\ L, North 
Sacramento. CA 95814 

Cliiciigo City Goventmciit 
City I lit II 

121 N 1. a Salle Street 
Chicago, If. 60602 

Colorado Stale Uiiiversily 
1-ort Collins. CO 8052 1 

Florida Stale Government 
ralliihiis.scc. Fi. 32.301 

Illinois Slate Government 
Stale Capitol 
State Capitol Complex 
Springfield, 11. 62706 

Iowa Stale Government 
Dcs Moines. lA 50318 

Kentucky State Government 
Frankfon, KY 40601 

Lo.s Angeles County Government 
City Mall 

200 N. Spring Street 
l.os Angeles. CA 90012 


Mississippi U&l) Center 
Jackson, MS .39205 

Montana Stale University 
hozeman. M l 59715 

National Academy of Sciences 
2101 C'onslilulioii Avenue, N.W. 
Waslungion. DC 20418 

National Concrete & Masonry 

Association 

l«00 N. Kent Street 

zXiiinglon, VA 22209 

Nevada Stale Government 
Carson City, NV 89701 

New Jersey Stale Government 
1 rcnion City Hall 
Hast State Street 
I rcnton, NJ 08608 

New York Ocean Science 
Laboratory 
Moniauk. NY 11954 

New York Stale Government 
New York State Attorney General 
Capitol 

Albany. NY 12224 

North Dakota State GovcrnmeiU 
nismark, ND 58501 

Ohio Stale Government 
State Office Building 
65 S Front Street 
Columbus, OH 43215 

Ohio Stale University 
400 Idneoln Tower 

z‘\u /tnin 


Pcnnsvlvaiiia State University 

201 Old Main 

Univcisiiy Bark, PA 16802 

U. W, Johnson Foundation 
New Brunswick, NJ 08902 

Riverside CoiiiUy Government 
Court Mouse 
4050 Main Street 
Riverside. CA 92501 

Sail Lake City GovcrnmeiU 
Salt Lake, City IJ F 84101 

'I cxas z\&M University System 
College Station, 'I X 7784.3 


Texas Slate Government 
U.S. Coiirlhoii.se 
200 W. 8lh Street 
Au.stln. 'I X 78701 


Texas Technological University 
I.ubbock, rX 79409 

U.S. Atomic Energy Commis.sio 
Office of Information Services 
Washington, DC 20545 

U.S. Department of Agriculture 
|4th & Independence Avenue, 5 
Washington, DC 20250 

U.S. Department of Agriculture 
Cooperative State Research Set 
14th & Independence Avenue. 5 
Wjishington, DC 20250 

II e f'lf A (tfi/'illl 1 1 r> 


U S. DepurtmctU ol Conmiercc 
Env iroiimcnlitl Science Services 
AdmiiiisiratKui 
(See Commerce. NOAA) 

U.S. Dcparunciu of Commerce 
Economical Developnicul 
Adminsiuaiioa 

14ih Sliect helueen Conslituiion 
Avenue & E Streei, N.W. 
Washington, DC 20230 

U.S. Dcpaiiment ol Commerce 
Mariiimc Administration 
!4th Street between ConsiiiuUon 
Avenue &. E Street, N W. 
Washington, DC 20235 

U.S. Deparimcni of Commerce 
National Oceanic & Atmospherte 
Admmistration 
60 !0 Executive Boulevard 
Rockville. MD 20852 

U.S. Dopariment of Commerce 
National Bureau of StaiuUirds 
Washington, DC 20234 

U.S. Department of Defense 
Air Force 
The Pentagon 
Washington, DC 20330 

U.S. Department of Uercii.se 
Army 

The Pentagon 
Washington, DC 20310 

U.S. Department of Defense 
Defense Advanced Research 
Projects Agency 
1400 Wilson Boulevard 
Arlington. VA 22209 

U S. Department of Defense 
Defense Supply Agency 
Dcfcn.se Documentation Center 
Cameron Station 
Alc.xandria, VA 22314 


U.S. Department of 
Health. Education. & Welfare 
•Alcohol. Drug Abuse & Mental 
Health Administration 
5600 Fishers l ane 
Rockville. MD 20852 

U.S. Department of 
Health. Education, & Welfare 
Health Services & Mental 
Health Administration 
U.S. Public Health Service 
56011 Fishers Lane 
Rockville, MD 20852 

U.S. DeparimciU ol 
Health. Educatiou, & Wellare 
.3.30 Independence Avenue. S.W. 
Washington, DC 20201 

U.S. Department of Housing & 
Urban Development 
451 - 7ih Street. S.W. 

Washington. DC 20410 

U.S. Federal DLsastcr As.sislancc 
Adniiiiisl ration 
DHUD Building 
Room B-133 Mail Room 
451 - ?ili Street, .S.W. 

Wa.shington. DC 20410 

U.S. Department of the Interior 
Bureau of Reclamation 
C Sued Between 18tli & 

I9lh Streets, N.W. 

Wa.shingion, DC 20240 

U.S. Oepaitmcnt of the Interior 
Bureau of Mines 
C Street between I8tli & 

19th Streets, N.W. 

Washington, DC 20240 

U.S. Department of the liucrior 
Geological Survey 
12201 Sunrise Valley Drive 
Rcston, VA 22092 

U.S. Department of the Interior 
Office of Water Resources Research 
(See Interior, OWRT) 


Washington. DC 20240 

U.S. DcpartineiU ol Just 
Constitution Avenue & 
lOtli Stieei, .N.W. 
Washington, DC 20530 

U.S. Department of 3 rai 
Coast Guard 
400 - 7th Street, S.W. 
Washington, DC 20590 

U.S. Uepai tment of Tra 
Federal Highway Adrnin 
400 - 7ili Street, S.W. 
Wa.sliinglon, DC 20590 

U.S. Depaitment of Ira 
National Highway fraffi 
Safety Admini.siraiion 
400 - 7lh Street. S.W. 
Wiishington. DC 20590 

U.S. Dcptu lincnl of Tra 
National Transportation 
Siilctv Board 
40(J - 7lh Street, S.W. 
Wiishington, DC 20590 

U.S. Depnitmenl of I ra 
Office of the Secretary 

400 » 7lh Street, S.W. 
Washington, DC 20590 

U.S. Environmental Pro 
Agency 

Office of Resources Mar 

401 M Street, S.W, 
Washington, DC 20460 

U.S. Executive Office of 
President 

Office of Emergency Prt 
(See HUD, FDAA) 

U.S. Executive Office of 
President 

Office of .Science & Teci 
(See NSF, OSTP) 
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SUPPORTING ORGANIZA 1 ION ADDRESSriS 


U.S. National Aeroiiaiilics & 

Space Administration 
400 Maryland Avenue, S.W. 
VVashiiijiton. IJC 20546 

U.S. National Science I'oiindaiion 
1800 G Street, N.W. 

Washington. DC 20550 


U.S. V'eterans Administration 
810 Vermont Avenue, N.W. 
Washington, h)C 20420 


U.S. Water Kesouree.s C.'ouncil 
2120 1. Sued. N.W. 
Wa.shinglon, DC 200.17 


Unlveisily ol' Illinois 
805 W. I’ennsylvania / 
Uihatia, IL 6IH01 

University ol Southeii' 
Southern Station Bo.\ 
Hattiesburg. MS 


U.S. National Science houndatlon 
Office of Science & roclinology 
Policy 

IHOO Ci Street, N.W. 

Washington, DC 20550 

U.S. l eiinessee Valley Autltority 
New Spiankle Building 
Knoxville, TN 37902 


University of Alabama 
University, AL 35486 


University ol California 
C\*nlral OHice 
220 University Avenue 
Berkeley. CA 94720 


University of Texas 
601 C’oiorado Street 
Austin, 'I'X 78701 

Washington Stale Go\ 
Olympia, WA 98501 

Wvniniiig Stale (iovei 
Cheyenne. WY 82001 


SUPPORTING ORGANIZATION 


AVALANCHKS 


U S DECI OF AGUICULTUKH 

1.1)012 PHYSICAL PkOPKKTlIZS OF ALPINF SNOW AS 
RELATED TO WE-A THFR AND AVAl.ANCHli CONDI- 
TIONS 

M. MARTiNhl.l.l. U S Dcpl <if AyriciiUiire. Kncky Mln. 
Fuf & kg. Fx. Sta. 


ti S DEPT OI AGRICUl.TURI: - f'S 

1.0011 WATEI^ YIELD IMPROVEMENT AND 
AVALANCHE HAZARD PRF.DICIION IN ALPINF. 
AREAS OF THE ROCKY MOUNTAINS 
M. MAH'I l\’l:LU, ColoraOii Stale UnivcTsity. U.S.DA. 
Rock) Mill, l-'of. Sta. 

U S. DEPT or DF.FF.NSF • ARMY 

1.0004 ACOUSne EMISSION AND RF.l.AIED PROPI-R- 
TIES OF SNOW APIM.IED K) 1HG OFTEHMINATION 
OF SLAD AVALANCHE INI MATION I l()42-EN 
C C. fiRADlJ'.y. Montana Stale University. ScIhkiI «>f Let- 
ters 

1.0007 PUGET PEAK AVALANCHE. ALASKA 
M C. flOVr.R. Ari7(ina Slate University. School of Liberal 
Arts 

1.001.) SNOW PACK STARll.irY INDICES RELATIVE TO 
THE CLIMAX AVALANCHE 

C C HRADLi:)'. Montana State University. School of Let- 
ters 

U S DEPT. OF HOUSING & URDAN DEVELOPMENT 

1.0003 URBAN GF.Ol.OGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNfTUDi:, & COSTS OF GEOLOG- 
IC HAZARDS RECOMMENDATIONS FOR THEIR 
MITIGATION {ADimnV) 

J.T. ALFORl:. Stale Div. t)f Mines & Geology 


U S. DEPT. OF INTERIOR • IJU RECLAMATION 

1.0008 DEVELOPMENT OF METHODOLOGY FOR 
EVALUATION AND PREDICTON OF AVALANCHF. 
HAZARD IN THE SAN JUAN MOUNTAINS OF 
COLORADO 

J.D IVES, Univ t)f Colorado. Inst, of Arctic Hi Alpine Rcs. 


U.S Dr:I'T OF TRANSPORTATION • F H A 

1.0014 AVALANCHE CONTROL IMPLEMENTATION 
STUDY 

l.AC'HAPELLE. State Dept. i>f Highways 

US. NATL. AFRO & SPACE ADM 

1.0000 THERMAl. SURVEILLANCE OF ACTIVE VOL- 
CANOES 

J t> FHU-DMaN. U.S Depl. r>f the Interior. Oc()Jogic:iJ 
Survey 

U.S. NATL. SCIENC E FOUNDATION 

1.0005 ACOUSTIC EMISSION AND RELATED PROPER- 
TIES OF SNOW APPLIED T O T HE DET ERMINATION 
or SLAB AVALANCHE INITIATTON 

C C. HHAOl.i.y, Montnnu Stnie University. Orailiiate Schut)! 

WASHINCnON .STATE GOVERNMENT - OI.YMIMA 

1.000) AVALANCHE ST UDIES, iy?l.iy72 
E.H State Depl r)f Higll^v^^ys 

1.0002 NORTH CASCADES HIGHWAY SR-20 
AVAI.ANCHE AT LAS 

E-.H L^lCUAPf'I.l.E, IJniv. uf Waslnngton, Sch(H>l of Arts 

1.0006 AVALANCHES ON THE NORTH CASCADES 
HIGHWAY fSR-2()) • SUMMARY REPORT 

E fi. LACUAPl'.lAJi. State Dept of Highwaji 


DROUGHTS 


ILLINOIS STATE (iOVERNMENT - SPRINGFIELD 

2.0011 DROUCjHT CLIMA I'OI.OGY of ILLINOIS 
F.A. HUFF. Slate Water Survey 

NEVADA STATE GOVERNMENT • CARSON CITY 

2.0017 ECONOMIC EVAI.UATION OF USE AND 
DEVEI.OPMENT OF WATER AND LAND 
RESOURCES 

H.C. IJIT/.E, Univ. of Nevada. Agricultural Uxperimem 
Sta. 


NORTH DAKOTA STATE GOVERNMENT • BISMARCK 



PENNSYI.VANIA STATE UNIVERSITY 

2.000”? HYDKOI.OGIC SYSTEMS MODELING AND SIMU- 
LATION 

C ARON. Penn. Slate Univcfsity, Inst. Res Kami & Wtr 
Resoiir. 


U S. DEPT. OF AGRICULTURE - C.S.R.S. 

2.0022 DEVELOPMENT OF RAINFALL DEFICIENCY 
INDEX FOR PUERTO RICO 

M CAPIEL, Univ. of Puerlu Rico. AgricuUural Experiment 
Stn. 


U S. DEPT. OF COMMERCF. - N.O A A 


2.0003 CENTRAL FLORIDA SEEDING PROJECT 
JD. MCFADDEN, U.S Dept of Commerce. Research 
Flight Facility 

2.0005 JOINT FEDERAL-STATE CUMULUS SEEDING 
PROGRAM FOR MITIGATION OF 1971 SOUTH 
FLORIDA DROUGHT 

J. SIMPSON. U.S. Oepi of Commerce. Nall. Oceanic A At- 
mos. Admin 

2.0010 FLORIDA CUMULUS SEEDING EXPERIMENT 
FOR DROUGHT MITIGATION. APRIL-MAY I97| 

W.L. H'OUDLET. U S. Dept of Commerce. Environ 
Research Laboratories 


2.000R PROJECT ARID DROP. A SUMMA 
OF CLOUD SEEDING ACTIVITIES IN / 
CONDUCTED BY ATMOSPHERICS INC 
(ABBREV) 

7 7 HENDERSON. Atmo-spherics Incorporated 

2.0009 HYGROSCOPIC SEEDING IN OK 
VOLUME 1 

R U M.ACCREADY. Flight Tc-st Research Inc 

2.0012 POTENTIAL OF PRECIPITATION MC 
IN MODERATE TO SEVERE DROUGHTS 
F a. Hl/FF, .State Water Survey 


U.S. DEPT. OF INTERIOR - GEOLOGICAL 

2.0018 THE DETERMINATION OF THE FRI:' 
DROUGHT KL.OWS OF VARYING Dl 
SEVERITY AND DURATION - NEW JERS 
E C MILLER. U.S. Dept of tlie Interior, Geol 


U.S. DEPT. OF INTERIOR - O W TR. UE5 

2.0015 SEVERITY AND FRF.OUr.NCY OF D 
MIS.SISSIPPI 

JC- MCiPHORTFR. Mississippi St. Universit 
Agriculture 

2.0023 DROUTH PROnABlI.ITIES IN TENNEf 
W.L- PARKS. Univ. of Teiinc.ssee. School of A| 


2.0013 DROUGHT IN KANSAS 
M.J. 8ROIVN, Kansas State University. Agttctilittfnl Experi- 
incni Sia. 

2.0019 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA 
COA.ST 

R.L. INGRAM, Univ. of N<*rth Carolina. School of Arts 

2.0021 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS 

D.G. AREY. Univ, of Piibburgh, Graduate School 

2.0024 METEOROLOGICAL DROUGHT IN 1 ENNF.SSEE 
7 T. YaIKSNORAS, U.S. Dept of Commerce, Natl Wcullier 
Service 


U.S. DEPT. OF DEFENSE - NAVY 

2.0014 BEACHES AND GROUND WATER OF CAPE SA- 
BLE, FLORIDA. DURING EXTREME DROUGHT 
fi 7- RUSSFA.L, Louisiana State Univ. System.s, Co.nstal Stu- 
dies Institute 


U S. DEPT. OF INTERIOR • O W.R / 

2.0001 STUDY OF SEAWATER DESALTING 
CENCY WATER SUPPl.Y FOR NEW YORI 
S L. SCHEFIT.R, Parsons Jurden Cor[>orati(in 

2.0016 NEBRASKA DROUGHTS - A .STUDY 
PAST CHRONOLOGICAL AND SPATIA 
WITH IMPLICATIONS FOR THE FUTURE 
M.P LAWSON. Univ, of Nebraska. School of / 


U.S. NATL. SCIENCF: FOUNDAT lOl 

2.0004 STUDIF.S OF URBAN EFFECTS ON 
AND SEVERE WEATHER 
S.A. CHANGNON. Univ. of Illinoi.s. State V 
Division 


EARTHQUAKES 


U.S DEPT. OF HOUSING & URBAN DEVELOPMENT 


CALIFORNIA INST. OF TECHNOLOGY • PA 


L0002 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABDREV) 

J.T ALFORF.. Stale Dtv. of Mines & Geology 

U.S. DEPT. OF INTERIOR • BU. RECLAMATION 


3.0001 EARTHQUAKES AND INSURANCE 
UNKNOWN. Calif. Inst of Technology, Cen 
Prev. Disaster 

3.0041 F.ARTHOUAKE RESPONSF: OF BUILF 
DATION SYSTEMS 

7. BIELaK. Calif. Inst of Technology. Eartlu 
Res. Lab. 


SUPPORTING ORGANiZATION 


BARTHOUAKFS 


3.0140 EARTHQUAKES AND INSURANCE ■ ERA CON- 
FERENCE 2-3 APRll. 1973 

J C f ULTON. Calir Inst (if Technology. Center For Rcs. 
Prev Disaster 

3.0141 MODAL COUPLING AND EARTHQUAKE 
RESPONSE OF TALL BUILDINGS 
J.B HOFMNER, Calif Inst of Technology. Earthquake En- 
gin Res Lab 

3.0144 FORCED VIBRATION OF A 22STORY STEEL 
FRAME BUILDING 

PC- JENNINGS, Calif Inst of Technology. Earthquake En- 
gin Res Lab. 

CALIFORNIA STATE GOVERNMENT - SACRA.MF.NTO 

3.0046 MEASUREMENT OF DYNAMIC CHARAC- 
TERISTICS OF SWITCHYARD I'OUIPMENI 
A.E. LSKEL. Stale Dept of Water Resources 

3.01S0 MEETING THE EARTHQUAKF. CHALLENGE - 
FINAL REPORT TO THE LEGISLATURE STATE OF 
CALIFORNIA BY THE JOINT COMMHTEE ON 
SEISMIC SAFETY 

KV. SThlNfiRUOdL, Stale Legislature 

3.0J51 THE SAN FERNANDO EARTHQUAKE OF 
FEBRUARY 9. 1971 AND PUBLIC POLICY 
UNKNOWN. State Legislature 

LOS ANGELES COUNTY GOVERNMEN T • CALIFORNIA 

3.0004 REPORTS OF THE EARTHQUAKE TASK FORCES 
• RECOMMENDATIONS OF THE LOS ANGELES 
COUNTY EARTHQUAKE COMMIS.SION 
UNKNOWN. Los Angeles Co. Bd of Supvrs. 


NATL ACADEMY OF SCIENCES ■ WASHINGTON 

3.0054 EARTHQUAKES RELATED TO RESERVOIR 
FII.LING 

UNKNOWN. Nall. Res Council 

3.0186 TOWARD REDUCTION OF LO.SSES FROM 
EARTHQUAKES 

UNKNOWN. Natl. Acad, of Sciences 


NATL. CONCRETE & MASONRY ASSN. • ARLINGTON 

3.0193 EARTHQUAKE DESIGN FOR MASONRY STRUC- 
TURES 

E.y. YOKEL. U.S. Dept, of Commerce. Natl. Bureau of 
Standards 

NO FORMAL SUPPORT REPORTED 

3.0048 COMPARISONS OF SEISMIC ANALYSES OF TWO 
IDENTICAL STRUCTURES BASED ON SEISMO- 
GRAMS FROM THE SAN FERNANDO HARIHOUAKE 
(ABBREV) 

S.A FREEMAN. John A. Blume & Associates 


3.0I«I RECOMMENDATIONS DEVELOPED FROM RE- 
PORTS OF THE EARTHQUAKE COMMISSION AND 
EARTHQUAKE TASK FORCES • SAN FERNANDO 
KARTHOUAKE (ADBREV) 

UNKNOWN. Los Angeles Co Dd. of Supvrs. 

3.0244 PkEDICTTiI3 SAN FERNANDO EARTHQUAKE 
SPECTRA- GLENDALE AREA 

J.H MURPHY. Environmental Res Corporation 

3.0256 COMPILATION OF BRITTLE STItUC-I URES 
WITHIN NEW YORK STATE 

I'.U'. ISaCHSEN. State Dept of Education 

3.0270 REGIONAL EARTHQUAKE RISK STUDY - MIS 
SOURl. ARKANSAS. KENTUCKY. TENNESSEE. MIS- 
SISSIPPI AREA 

UNKNOWN, MLssissippi Ark Tenn Council 

U.S. ATOMIC ENERGY COMMISSION 

3.0013 INVESTIGATION OF GROUND MOTION- 
DAMAGE RELATIONSHIPS FOR RESIDENTIAL 
BUILDINGS IN GLENDALE. CALIFORNIA- SAN FER- 
NANDO FARTHOUAKE. FEBRUARY I 

/ FARIUJOMAND. John A. Blume Ik Associates 

3.«(H4 RESPONSE OF TWO IDENTICAL SEVEN-.STORY 
STRUCTURES TO THE SAN FERNANDO 
EARTHOUAKE OF FEBRUARY 9. 1971 

5/1. FREEMAN. John A. Blume k Associates 

3.0015 OILSERVATIONS OF DAMAGE TO GLENDALE 
SWIMMINC) POOl.S. MOBILE HOMES. AND COM- 
MERCIAL BUILDINOS RESULTING FROM SAN FER- 
NANDO EART HOUAKF. OF 1971 

W.ll NEI.SON. John A Blume & Associntes 

3.0017 DAMAGE SURVEY. SAN FERNANDO 
FARTHOUAKE OF FEBRUARY 9. 1971 

UNKNOWN. John A. Blume & Associates 

3.0018 STRUCTURAI. EFFECTS OF THE FAIRBANKS, 
ALASKA EART HQUAKE OF JUNE 21. 1967 

UNKNOWN. John A. Blame & Associale.s 

3.0056 HYDRAULIC. GEOLOGIC & SEISMOLOCIC .ST U- 
DIES 

a DFIWCIIANANNE. U S Dept, of the Interior. Geologi- 
cal Survey 

3.0072 INSTALLATION AND OPERATION OF A 
TELEMETERED SE-ISMIC NETWORK ON THE 
ALASKA PENINSULA 

UNKNOWN, Univ. of Alaska, Geophysical Institute 

3.0IS4 EI.HMENTS OF DYNAMIC-INELASTIC DESIGN 
CODE 

J.A. tlLUME. John A. Blume & Associates 

3.0220 ALEUTIAN SEISMICITY • MILROW SEISMIC EF- 
FECTS 

E.R. ENCDAHL, U S. Dept, of Commerce, Natl. Ocean 
Survey 

3.0222 IMPROVED BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHQUAKES 


H. M/LU. fi, Sinnc it Webster Engiii. Corp. 

3.0245 SI-4SMICJTV OF THE SOUTHERN NEVADA RE. 
GION. Dl-.CEMHER 22. l97rrOJi;LY I. 1972 

K.C. ftAYEH. US Dept, of Commerce. Earth Sciences 
Labotattny 

3.0246 EARTHQUAKES RECORDED BY A SEISMO- 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION. JANUARY l-DECEMBER 22.1971 

KC HAVER. US. Dept of Commerce. Earth Sciences 
Laboratory 

3.0247 ALEUTIAN SEISMIC PROGRAM HYPOCKMER 
SUMMARY. OCTOBER I972..APRII. 197.3 

U .S. Dept of the Interior, Geological Survey 

3.0262 A COMPREHENSIVE STUDY OF THE 
SEISMOTECTONICS OE THE Al.l-UTIAN ARC - 
ALASKA 

L R. SYKH.S. Colutnbiii L’ttivctsil). Lamont Doherty Ccolog. 
Ob^erv. 


a.UUUjt I iin Jr.io.vnv-I i I rtivu C/VKI 

DAMAGE Si ATlSriCS. APPENDIX A 
K i'. ,S7'£7/V/{RU(/(J£. U.S. Dept of Cnmme 
Ocean Survey 

3.0019 ENGINEERING SEISMOLOGY 
LR Al.LDRLDGi:. U S. Dcpl. of Conmiercc 
Rcsearcli Laboratories 

3.0024 STUDIES IN SEISMICITY AND EAR! 
DAMAGE STA ITSTICS. APPENDIX U 

S.r. A^.Cl■:RMlS.Sl:^\ u s Dept, of Commerce, N 
Survey 

3.0025 THE SANTA ROSA, CAL 
EARTMOUAKItS OP OCTOBER I. 1969 

AM' SrEINltiWGGL. U.S. Dept of Comme 
Ocean Survey 

3.0049 TSUNA.MI RESEARCH 
S.T. .M.CiERSfISSEN, U.S. Dept, of Commerce 
Rc.seartTi Liiboratorie.s 


3.0265 SURVEY REPORT ON STRUCTURAL DESIGN OF 
PIPING SYSTEMS AND COMPONENTS 
H.C RODAHAVGIE Batiellc -Memorial liKlituic 

.3.0271 DYNOR • DYNAMIC ANALYSIS OF STRUC- 
TURAL SYSTEMS 

R.Af. HOLMES. Oak Rtdgc NvUtonM Lahofatoiy 

.3.0272 EARTHQUAKES INDUCED BY UNDERGROUND 
rtUlD INJECTION 

Il’ C. AfC'CL.J/.V. Oak RiOgc National l.aboiaioiy 

3.0278 SOIL BEHAVIOR UNDER EARTHOUAKU LOAD- 
ING CONDITIONS 

(AVK.VOll'N. Shannur) Sc Wilson IncorporaicO 
U.S. DEPT . OF CO.M.MKRCE • .S' B.S 


3.0155 MEASUREMEN!' OP MOVEMENT ON 
ANDREAS FAULT 

R.i). \'AS()iJ. U.S. Dept, of Conmiercc. I 
Mcchiini.sin Lali. 

3.0156 ACTIVE DISPLACEMENT ON THE CA 
FAULT /'ONE: AT HOLI.ISTFR. CALIFORNU 

TH ROGERS. U.S. Dept, of Coiniuetcc, I 
Mcclmni.'mi Lab. 

3.0157 AN INVESTIGATION Ol- THE SEISV 
EARTHQUAKE HAZARDS OF THE SANTA I 
CHANNEL REGION • CALIFORNIA 

A. SYLVESTER. Uiiiv of Cnliforniti, School of Lc 

3.0159 HNO An'HRSnOCK STUDIES • CALlFOl 

ST. /lJ.CL./LVfLS.s/;N, U.S. Dopt. of CoinineTcc 
Rcseatclt Lalwratotics 


3.0053 ENGINEERING ASPECTS OP THE 1971 SAN PER. 
NANDO EARTHQUAKE 

H S. LE:H'. U.S Dept, of Commerce. Buikting Research Div 

3,0188 BUILDING PRACTICE.S FOR DIASTER MITIGA- 
TION 

C (7 C{!LYER. U.S. Dept, of Ci>mmercc. Natl. Bureau of 
SCandarUs 

3.0190 INELASTIC RESPONSE OF BUILDINGS AND 
STRUCTURAL RESTORATION 

S.G. FATTA!., U-S. Dept, of Commerce, N.-itl. Burvaii of 
Standards 

3.0191 DESIGN. SITING. AND CONSTRUCTION OF 
LOW-COST HOUSING AND COMMUNITY 
BUILDINGS TO DF/rTF-R WITHSTAND 
EARTHQUAKES AND WINDSTORMS 

li'.F. REPS. U S. Dept, of Commerce. Center For fUiiUlmg 
Technology 

3.0194 DESIGN CRITERIA FOR MASONRY 

F.Y. YOKF.L. U..S. Dept, of Commerce. Nall. Bureau of 
.Standards 

1.0195 FULL SCALE TEST ON A TWO-SFORY HOUSE 
SUBJECTED TO LA TERAL LOAD 


3.0160 THE SEISMIC RISK MAP OP THE 
STATl-S • DEVELOPMENT. USE. AND PL 
FUTURE REFINEMENT 
S.?. ALGLRMISSEN, U.S. Dept, of Comme 
Sciences Laboratories 

3.0219 SEISMIC RISK STUDIOS IN THE UNm-l 
.S.7'. .Al.CiHRMISSEN. U.S. Dcpl. of Commerce, h 
Survey 

3.0221 THE PAIRIJANKS. ALASKA, EARTHOL 
JUNE 21. 1967 

J.A'. JORDAN. U.S. Dept, of Commerce. Nat). I 
vcy 

3.0235 SOME GROUND MOTION AND It 
RELATIONS FOR THE CONTRAI. UNITED S 
A. NF.CIOGIU, St. Louis University, Graduate Sc 

3.0237 MAGNITUDE RECURRENCE RELATI 
CENTRAL MISSISSIPPI VALLEY F.ARTHQU. 

O.IF. NUlTJ.l. St. Louis University. Cr.ndiintc Scl 

3.0238 THE RELATION BETWEEN FELT A1 
MAGNITUDE FOR CENTRAL UNflED 
PARTHOUAKF.S 

D.M'. NUTTLI, St. Louis University. Graduate Scl 
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SUPPORTING ORGANIZATION 


EARTH 


3.0259 MEASUREMENTS FOR FAULT SLIP ON THE 
DENALI. FAIRWEATHER. AND CASTI.E MOUNTAIN 
FAULTS, Al.ASKA 

R. PAGE. Columbia University. Lnmonl Doherty Gcolog- 
Observ. 

3.0Z75 SEISMICITY AND CONTEMPORARY TECTONICS 
OF THE YELLOWSTONE PARK-HEBCEN LAKE RE- 
GION 

R.H. SMITH. Univ of Utah. School of Mines 


U.S DEPT. OF DEFENSE - AIR FORCF. 

3.0070 CRUSTAL DEFORMATION RELF.ASE. FAILURE 
AND TILTS IN ALASKA 

E. BERG. Univ. nf Alaska. Gcophy.<vicitl Inslittile 

3.0145 STRAINS AND TILTS ASSOCIATED WITH THE 
SAN FERNANDO EARTHQUAKE 

P. JUNGELS, Calif. Insi of Technology. Scismological 
Laboratory 

3.0146 PUGET SOUND. WASHINGTON. HARTHOUAKE 
AND THE MANTLE. STRUCTURE DONEATH TUB 
NORTHWESTERN UNITED STATKS 

0. MCKENZIE. Calif. Inst. «'f Technology. Scisfnoh»gicjil 
Labcinwory 

3.0239 TRAVr:L-TIME TABLES FOR EARTHQUAKES IN 
THE CENTRAL UNITED STATES 

0. H'. NUTTLI. St. Louis University. School of Kiiglnccring 

3.0241 SEISMIC STUDIES • SOUTH CENTRAL ILLINOIS 
EARTHQUAKFi OF NOVEMBER 9. 1968 

J*'. STAUDER. St. Lotiis University. School of Engineering 

3.0248 DILATANCY AND PREMONITORY VARIATIONS 
OF P. S TRAVEL TIMES 

1. N. GUPTA. Univ. of Nevada. School of Mines 

3.0249 SPECTRAL CHARAC l ERlS T ICS AND ST RESS 
DROP FOR MICROEARTHOUAKES NEAR FAIRVIEW 
PEAK. NEVADA 

A. RYALL, Univ. of Nevada. School of Mines 

3.0250 EARTHQUAKE DI.STRIBUTION AND 

MECHANISM OE FAULTING IN THE RAINBOW 
MOUNTAIN-DIXIE VALI.EY-FAIRVIEW PEAK AREA. 
CENTRAL NEVADA 

A. RYALL. Univ. of Nevada. School of Mines 

3.0258 MICROSEISMICITY AND TECTONICS OF THE 
NEVADA SEISMIC ZONE 

FJ. GUMPER. Columbia University. Lamont Doherty 
Geolog. Observ. 


A.K. VAlSH. Univ of California. Earthquake F 
Clr 

3.0065 SFRUCTURAl. MODEL TESTS OF EAR' 
EFFECTS (ES 047) 

J.P. HALSARA. U.S. Army, Waterways Experimer 

3.01166 F.ARTHOUAKE RESISTANCE OI' liAf 
ROCKFILL DAMS 

L M' /ILT.l.ER. U S Army. Waterway.s Experimet 

3.0067 STUDY OF GROUND .SHOCK 
I.IQURFACTION AS A MFCHANIS.M I OR 
OF MU.ITARY INSTALLATIONS 
JCl. JACKSON. U S Army, Waterways Evperiinei 

3.t»074 niE UNPREDICTABLE DISASTER 
ME I ROPOl.LS - PUBLIC RESPONSE TO THE 
OELHS EARTHQUAKE OF FEBRUARY. 1971 
LB. DOURQlir.. Univ of California. Survey 
Center 

3.0IK7 SEISMIC DESIGN FOR BUILDINGS 
UNKNOWN. U.S Army 

3.(1203 EARTKOUAKE EFFECTS ON ST RUCTU 
J.D. PRENDERGAST. L* S Army. Construction I 
Lab. 

3.02 1 7 DENVER EARTHQU AK ES 
L C CJARONO. U.S. Army 

3.0232 VERIFICATION OF EMPIRICAL MET 
DETERMINING RIVERBANK S 

(POTAMOLOOY INVESTIGATIONS - SOILS 
C C- i ALHOVN. U.S. Army. Waterways F.xperinu 

.3.0233 STATTi-OrTMli-Ain FOR A 
RARTTIOUAKE HAZARDS IN THE UNITlin 
REPORT I. 

O.li'. NUVTl.h U.S. Army. Waterways F.xperimen 

3.0234 l.IOUEFACTTON SILSCEPTIBII.IT Y 0 
UNDER DYNAMIC AND STATIC LOADING 
F.C. TOWNSEND. U S. Army. Waterways Expet 
lion 

.3.0242 MF.RAMEC PARK LAKE. UPPER M 
RIVER HA.SIN, MERAMliC RIVF.R. MIS.SOUR 
UNKNOWN. U S. Army, F.ngiuecr Distrvet 

3.0254 SEISMIC DESIGN OF BUILDING .STRUC 
J.T. YAO. Univ. ctf New Mexico. Graduate Scliool 

3.0267 LOST CREEK LAKE PROJECT, ROGU 
OREGON 

UNKNOIYN, U.S. Arniy. Engineer District 


U.S. DEPT. OF DEFENSE • ARMY 


U.S. DEPT. OF DEFENSE • D.A.R.P.A. 


3.0005 BEHAVIOR OF UNDERGROUND BOX CONDUITS 
IN THE SAN FERNANDO EARTHQUAKE OF 9 
FEBRUARY 1971 

P.J. HRADILEK. U.S. Army. Engineer District 

3.0031 EARTHQUAKE RESPONSE OF CONCRETE 
GRAVITY DAMS 

A.K. CHOPRA. Univ. of California. Earthquake Engln. Res. 
Ctr 


3.0104 MICROEARTHQUAKE MONITORING Ib 
GELES AREA 

7' TL'NCI. Univ of Southern California. School of 

3.0263 TECTONIC STRESS IN THE GAS^ER^ 
SEISMIC METHODS 

<Vf It'Ki’.V, Columbia University, Lamont Doher 
Observ. 


n rkjx'jvt E A o-rvif^i 1 \ i/c occorxKisi: r\n a viCVMMnTOir" 


10 SELECTED U S NAVY INSTA1.I.A TIONS 
J b KEhD. Cniif Ins( of Tcchmiirtgy. GradiiJiU* School 

3.0058 QUASI static IAIERAL DESIGN LOADS FOR 
EARTHQUAKE RESISTANT STRUCTURES 
O' CSTHADAVRIbE. L'niv of Illinois. School of Engineer- 
ing 

3.00HO SEISMICITY OF MENDOCINO RSCARP.MF.N1 - 
GORDA RIDGE REGION - CALIFORNIA 
E C. KEITH, l.'niv of C<*ilil't>rni.i. Scismographic Station 

U-S DEPT OF HOU.SIKG & URRAN DEVnLf)PMENT 

.1.0011 URBAN GEOLOGY - PI.A.N FOR CALIFORNIA - 
THE NATURE, MAGNITtiDE. AND COST.S OF 
Cil-Ol.OCIC HAZARDS AND RECO.MMbNDATlONS 
FOR THtlR MITIGATION lABBREV) 

UNKNOWK, Stale Du of Mines & Geology 

3.0021 PERFORMANCE OF SI.NGLE FAMILY 

DWELLINGS IN THE SAN FERNANDO 

EARTHQUAKE OF FEBRUARY <>. 1<)T1 
Ef. .VfCCLI'ftE. US Dept of Hoi» k Uib. Dev. Off. of 
Policy Dev. & Res 

3.0047 URBAN GEOLOGY PI. AN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
IC HAZARDS k RECOMMENDATIONS FOR THR1R 
MITIGATION (AUHREV) 

}.T. ALFORt, Stale D'v of Mmvs & Geology 

3.0069 REGIONAL EARTMOUAKE RISK STUDY. 

TECHNICAL REPORT 
UiVK/NOll'N, Mississippi Atk Tenn Council 

3.0149 THE SEISMIC SAFETY STUDY FOR Tilt 

GENERAL PLAN 

D. ARSISJRONCi. Tfj Cities Seismic .Safe. Stud) 

.1.0158 FHA STUDY OF SEISMIC OESICN CRITERIA 
FOR HIGH-RISE BUILDINGS 

R. lF CLOVaH. T Y Lin & Associ-itcs 

.1.0162 A STUDY OF EARTHOt'AKE LOSSES IN THE 
LOS ANGELES. CALIFORNIA AREA 
Unknown, us Dept of CommcfCC. Environ Research 
Lahoralories 

3.0196 REPORT ON EARTHQUAKE INSURANCE TO 
CONGRESS OF UNITED STATFS - PURSUANT TO 
SECT'ON FIVE OF SOUTHEAST HURRICANE DIS- 
ASTER RELIEF ACT 1965 

UNKNOWN. US Dept of Hou. & Urb Dev,. Fed. In- 
surance Administration 

1.0218 RESEARCH STUDIES AND REPORTS ON 
EARTHQUAKE HAZARDS REDUCTION 

S. T. ALGERKHSSF.N, U S. Dept of Commerce, Natl. 
Oeeanic (& Atmos Admin 

!.0269 EARTHQUAKE RISK EVALUATION - CRITTEN- 
DEN COUNTY. ARKANSAS. DfSOlO COUNTY MIS- 
SISSIPPI. AND .SHELBY COUNTY. TENNESSEE 
F KELLOCCj. Mississippi Ark Tenn. Council 

.0284 DEMON.STRATION OF A TECHNIQUE FOR 
LIMITING THE SUBSIDENCE OF LAND OVER ABAN- 
DONED MINES ROCK .SPRINGS. WYOMING 
UNKNOWN. Unknown Inst or Iiidiv. Grant 


DYNAMIC RESPON.SE OF MONTICELI.O DAM 
LH ROEHM. U S Dept of the Interior. Ditre.ui u 
tnation 

3.0171 EARTH AND ROCKFILI. DAM DESIGN 

ririi.s 

L A/ CHRISTIANSEN. U.S. Dcf)t of the Interior, IF 
Kcelaniation 

3.017.1 EARTHQUAKES AND ACTIVE. FAULTS 
J S DUDD. U S Dept of the Interior, Ihireau of R 
lion 

.1.0183 EFFECTS OF EARTHQUAKES ON SOU 
FORMANCE 

DA TIT'.DliMANN. U..S. Dept, of the liueriot, ll\ 
Reclamation 

U S Dtn OF INTERIOR - GEOLOGICAL SUR’ 

.l.lJOOf) VAN NORMAN RESERVOIRS AREA, CA 
NIA 

R. F YERKES. US Dept of the Interior. Geologieal 

3.1)020 SEISMIC RISK • FDAA - WASHINGTOI 
UTAH 

S. T. ALCLRMISSEN. U-S. Dept, of the Inierinr. Ci 
Survey 

3.0039 REGIONAL GEOLOGIC FRAMEWORK • S 
DREAS FAULT • CALIFORNIA 

T. W. DllWLEr.. U.S. Depi. of the Interior, Oeologi 
vcy 

3.0050 T ETON DAM SEISMICITY • IDAHO 
tL.F' MICKEY, U.S. Dcpi. of the Interior, Geologic^ 

.1.0051 NA'l'lONAI. EARTHOUAKI: INFORMATIO 
VICE 

A C. TARR. U S. Dept, of the Interior. Geological Si 

.1.0052 COAL MINE DEFORMATION STUDIES. ! 
SET. COLORADO 

C R. DUNRVD. U .S, DejU. of the Interior. Ocolog 
vey 

3.0057 HAWAIIAN VOLCANO OBSERVATORY 
/; IL rEim.SON. U.S Dept, of the Interior. C. 
Survey 

3.0100 RECONNAISSANCE .STUDY OF RECOVI 
GROUND WAT ER 

E C. DUTCHER. U..S. Dcpi. of the Interior. Oeolog 
vcy 

3.0105 RELATIVE ACTIVITY OF MULTIPLE 
.STRANDS • CALIFORNIA 
M.G. BONILLA, U.S. Dept, of the Interior. Geolog 
vey 

.1.0106 SANTA CRUZ COUNTY COOP 
E.E. BRABB. U S. Dept, of the Interior. Geological 

3.0107 EARTHQUAKE HAZARD REDUCTIOL 
FRANCISCO BAY REGION 

E.E. BHARB, U S. Dept, of the Interior, Geologic.nl 

3.0108 REGIONAL GEOLOGICAL FRAMI 
NORTH CENTRAL SAN ANDREAS FA 
CALIFORNIA 

FF Hlfjnu lie rv«... «f .i... r... 


SUPPORTING ORGANIZATION 


HARTH 


5.0109 F.NVIUONMENTAL GEOLOGY OF THE SAN 
FRANCISCO BAY REGION • CALIFORNIA 

EE. BRAfiB. U S Dept of the IrjterU)r, Geologic.il Survey 

3.0110 FAULT ZONE TECTONICS (CREEP) • CALIFOR- 
NIA 

R O. BURFORD, U S Dept of the liUerior. Gcolngicul Sur- 
vey 

3.01 1 1 SAN ADRFAS FAULT - CALIFORNIA COOP 
M.M. CLARK. U S Dept of the Interior. Geologiciil Survey 

3.0112 SOUTHERN CALIFORNIA ITiCrOMCS 

M M CLARK, U.S. Dept of the Interior, Geological Survey 


3.0114 EARTHQUAKE MODELING 

J H. IMETF.RICH, U S. Dept (»f the Inteii.u. Geological 
Survey 

3.0115 F.ARTHOUAKF. CONTROL 
NF.SOTA 

J.//. DIF.TiHICn. U.S. Dept of 
Survey 

3.0116 MONTEREY BAY • CALIFORNIA 

H.G. CRF.LNL. U.S. Dept, of the Interior. Geologic.il Sur- 
vey 


3.0118 ENGINEERING SEISMOLOGY • CAI.IFOUNIA 
IF.B. JOYNLK, U.S. Dept of the liuerUu. Geological Survey 

3.0119 MICROEARTHOUAKF. DATA ANALYSIS 
W.H. LEE. U S Dept, of the Interior. Geological Survey 


3.0122 ALASKA GEOLOGIC EARTHQUAKE HAZARDS 
C. PLAFKF.R, U.S Dept of the Interior. Geologiciil Survey 

3.0123 RANGELY - CALIFORNIA 

C.B. RAI.F.ICH, U S Dept of the Interior. Geological Sur- 
vey 


3.0125 SPECIAL MICROEART HOUAKE NETWORKS - 


3.0127 CRUSTAL STRAIN • CALIFORNIA. 
MONTANA. U FAH AND NEW MEXICO 

J C. .V. l IVlG/T, U S Dept of the Interior. Geologic 

3.0128 EARTHOLIAKE HAZARDS REi; 

NORTHWEST AND GEOLCXIY O 

NORTHWESTERN OLY.MPIC PENINSULA. \ 
ION 

/’/) .S/V.-tl7:‘LK. U S Dept of the Interior. Geol 
vey 

.1.0129 AUrOMATlC MICROEAR" 

PlUXHSSI.NCJ ■ CAI.IFOUNIA 
.V IF .SVE'H'HR'f . U S. Dept of the Interior. Geol 
vcy 

.VtH.K) SEISMIC SOURCE STUDIES • CAl.IFOIU 
IF. fC/ILli, US Dept, of the Interior, Geo! 
vcy 

3.0131 T EC I ONIC HISTORY • NORT H PACT 
TINENT Al. MARGIN • ALASKA 
R U S. Dept of the Interior. Geol 

vey 

3.m.^2 ACTIVE FAULTS AND GF.Ol.OGIC I 
PT MUGU TO Wll.MlNGION. CALIFORNIA 
UC \yAC!,\li:R. U.S. Dept, of the Interior, Geol 
vcy 

3.01.T3 TEC I ONICS OF ACTIVE FAULTS • CA 
AND NEVADA 

R /. nvi/,/,.-IC7;. II. S Dept, of the Interior. Geol 
vcy 

3.0134 CALIFORNIA M/F.O NET 

J( 1. H'L.S.SOW U.S Dept, of the Interior, Gcolog 

3.0135 CE:NIRAI, CALIFORNIA SEISMICITY H 
CAl.IIORNTA 

R 1. IFA.S.VOiV, U.S Dept, of the Interior, Geolog 

3.tH().T RISK MAPS AND FIELD INVF-STTGATIO 
S ! AUn.RMISSF.W U.S. Dept of the Interior, 
Survey 

.3.0164 SEISMIC RISK CORPS OF ENGINEER 
I IGUOUS UNIT ED STATES 
M'.ll'. HAYS, U S. Dept, of tlic Interior, Geologica 

3.0165 VA SEISMICITY - .12 SFATES AND 
RIC'O 

ir.F MICKEY. U.S. I3cpt. of the Interior. Gcolog 

3.(1166 Cil.F.N CANYON AND AUBURN DAM 
T Y • COLORADO 

JF r MICKEY. U.S. Dept, of the Interior. Oeolog 

3.0167 SEISMICITY AND EARTH STRUCTURE 
J TAKSGART, U..S. Dept, of the Interior, Geologic 

.3.0168 SOUTH CAROLINA SF-ISMICIT Y PROOF 
.A.C 'FARR. U.S. Dept. t)f tlic Interior, Geological 

3.0169 SOCORRO 2 DEGREE OUADRANOLI 
MEXICO 

C.O. liACilMAN, U.S. ITcpt. of the Interior, Geol 
vey 

3.0170 GEOLOGY OF THE RAPID CITY ARE. 


3.0113 REGIONAL TECTONIC ANALYSIS - SAN A.N- 
DREAS FAULT • INVESTIGATION OF IIORRF.GO 
MOUNTAIN KARTHOUAKE. APRII «. I‘J6K 
CALIFORNIA (ABBREV) 

M.M. CLARK. U S Dept, of the Interior. Geological Survey 


EXPERLMEM • MIN 
the Interior, <je«logieal 


3.0117 INSTRUMENFAI. STRAIN • CALIFORNIA AND 
NEVADA 

M.J. JUHKSIO^. US Dept of (he Interior. Geological 
Survey 


3.0120 MONTEREY-POINT RF.YES (EARTHOUAKF. 1 • 
CALIFORNIA 

D.S MCCULLOCH. U S. Dept, of tlie Interior. Geological 
Survey 

3.0121 PALO ALTO, SAN MATEO. AND MONTARA 
MOUNTAIN 7.I/2MINUTL' QUADRANGLES AND 
VICINITY. CALIFORNIA 

F..H. PAMPEYAN. U.S. Dept, of the Interior. Geological 
Survey 


3.0124 REGIONAL AND DETAILED GRAVITY STUDIES 
IN TECTONICALLY ACTIVE- AREAS - CALIFORNIA 
S.L. ROBBINS. U S. Dept, of the Interior. Geological Sur- 
vey 


t DOHRO^'Ol.S'Y. US Dept of the Interior. Geological 
Suivey 

3 0174 NEW MADRID EARFHOUAKK • ARKANSAS, ft- 
LINOIS. KENTUCKY. MISSISSIPPI. MISSOURI AND 
TENNESSEE 

M F K/IN/;. U S Dept of the Interior. Geological Survey 

.3.0175 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA 
/J.ir LF.UKF, U .S Dept of the Interior. Geological Survey 

3.0176 DENVER .METROPOLITAN AREA. COLORADO 
RM LIXin’.il.L. U S Dept of the Interior. Geological 
Surrey 

3.017? V A. HOSPITAL SITE EVALUATIONS 
TC US DepI of the Interior. Geological Sur- 

'ey 

3.0178 snake river Pl.AlN. PART A ■ REGIONAL 
TECTONICS • IDAHO 

S.S ORltl.ALS DcpI of the Interior. Geological Survey 

3.fl!79 EASIT.RN SNAKE RIVER PLAIN REGION IN- 
VESTIGATIONS • IDAHO 

•S S ORfFL. U S Dept, of tKv Inicnot. Geological Survey 

3.0180 TECTONIC ANALYSIS OF SEISMICAI.I.Y .ACTIVE 
ZONES IN NEVADA. IN SUPPORT Of l-.ARTHOUAKE 
CONTROL EXPERIMENT CALIFORNIA. NEVADA. 
UTAH 

P ORK/LD, U S, Dept of the loicoot. Gcologtcal Survey 

3.0181 SNAKE RIVER PI.AI.N, PART I; • NORTH CEN- 
TRAL ■ IDAHO 

0 SCHLt'.ICIIER. US. Dept of the lulcnof. Geological 
Survey 

3.0182 SNAKi: RIVER BASIN. PARI F • SOUTHERN 
PART, NORTHWEST MARGIN • IDAHO 

a 5K//’P, U S Dept of the Interior. Geological Survey 

3.0184 HAMILTON 2 DEGREE 
J 1). wai.LS, u s. Dept of the Interior. Geological Survey 

3.0JH.5 SNAKE RIVER PLAIN. PART B • VOLCANIC 
ROCKS • IDAHO 

P L ii'lLLlAMS. U S Dept, of the Interior, Geological Sur- 
vey 

3.0197 SEISMIC HAZARDS AND LAND-USE PLANNING 
D R .\ICH()L!3. U-S- Dept of the Interior. Geological Sur- 
vey 

3.0198 PROGRAM nHSiGN-1971 - SAN FRANCISCO HAY 

REGION ENVIRONMENI AND RESOURCES 

PLANNING STUDY 

UA'XNGIV/V. U.S. Dept of the Interior, Geological Survey 

3.0243 THE EFFECT OF GEOLOGIC STRUCTURE ON 
THE OCCURRENCE OF FRESH GROUND WATER IN 
POST-OLIGOCENE DEPOSITS OF mE GULF 
COASTAL PLAIN 

P.lf. JONES. U.S Dept, of the Interior. Geolu^c.il Survey 
U S DEPT OF IN Tb'RlOH - O. WTR. RES- RCH. 


U S Dnrr. OF T RANSPORTATION - F HA 

3.0010 EARTHQUAKE • INDUCED EMUANKMt 
IRESS 

RA l ORSYTII. Slate Div of Highways 

3.0012 THE SAN FERNANDO EARTHQUAKf 
AND GEOLOGIC INVESTIGATIONS IN REI.A 
HIGHWAY damage: 

R H. PRYSOCK. Slate Miiterials k Res. Dept 

.3.0086 INVESTIGATION OF HIGHWAY BRIDGE 
Mr.THODOl.OOY FOR PROVIDING STRL'i 
RKSIS l ANCT: TO EARTHQUAKHS 
PLN’/.INN. Univ. of Californm, School of Engineer 

.3.0152 F.LASrOMlIRIC ENERGY ABSORBER 

E F S'ORIil.iN. Slate MalcriaL k Res Dcpl 

3.0204 TECHNIOUES FOR RE TROFITI INO E 
BRlDCiE: ST RUCT URE'S TO REDUCE THE SI 
BILITV TO EARTHQUAKE DAMAGE 
ROniNSON. I I r Research Institute 


U S DEPT, or TRANSPORT' ATTON - NTS 

3.0199 PROTTXTTON OE TRANSPORT AITON 
TIES AGAIN.ST HARTHOUAKES 

UNKNOIYN. U.S, Dcpl. of Trunsporttilion, Nall, 
lation Safe BiL 

U.S. EXECUTIVE OITTCE • O.Ii.P 

.3.0022 REPORT INTO SEl.UCTTD ARE 
ECONOMIC IMPACT' OF THE CAI 

earthquake: for the. offici: or f.me 

PRl'PARUDNCSS (ABBREVJ 
i.E. EOYNL. Public Adininismilion Service 

.3.0161 A STUDY OF EARTHQUAKE; LOSSES 
SAN FRANf.TSCO BAY AREA • DATA AND 
SIS 

UNKN()iYN\ U.S. Dept of Conirncrcc. Environ 
l.nboratocics 

U.S. EXECU TIVE OFFICE • O S T. 

3.0200 REPORT OF THE TASK FOR 
HAR'fHQUAKE HAZARD REDUCTION T 
PRIORrTIE.S 

XT'. STf lNllRUCGi:. U.S. Exec Office of the Pr 
Science & Technology 

U.S NATL. A!^RO. k SPACE ADM. 

3.0071 EVALUATION OF FEASIUILTTY OF 
SOISMICALLY ACTIVE FAULTS IN ALASK/ 
L. CEDNF.Y, Univ. of Alaska, Geophysical histiiu 

.3.0266 SEISMICI TY INVESTIGATIONS IN THE 
MOUNTAINS AND VICINITY. OREGON. 1 1 
• 30 APRIL 1970 

}LR. BLANK, Univ, of Oregon, School of Liberal 
3.fl27a TWi: t-FFPrT nt-’ Yin n RTRI-NGTH / 


UUDUKMNCi lOK bAHIHtJUAKK HAZAKU Ml I ICiA- 
TION 

J. H lf7C07/V.S. John H. Wistiins Omipany 

3.0009 nUDGETINC; JUSTIFICATION FOR 

F.ARTIIOUAKL ENOINEERINCJ RESEARCH 

///. lf7C‘G*//V.V. John H Wit»t;ms Company 

3.0016 SEISMIC MO'IIO.S'DAMACJE UEEATIONSHIPS 
FOR LOW RISE DUll. DINGS • COLORADO 

R.C SCHOLL. John A. niumc & Associates 

3.0023 RESPONSE OF POWER SYSIbMS lO THE SAN 
FERNANDO VALLEY EARTHOUAKL OF 9 FEBRUA- 
RY 1971 

A ] SCHIFF, PuriUie UiiiveisUy. School of Acionaulics 

3.0026 DAMAGE STATISTICS FOR HIGH-RISE 
BUILDINGS IN THE. VICINITY OF THE SAN FER- 
NANDO EARTHQUAKE 

R. V. WHITMAN, Mass Inst «if Technology. School of l-^- 
ginucring 

3.0027 LOW-CYCLE FATIGUE FAILURE OF SEISMIC- 
STRUCTURES 

/ KASIRaJ, Univ of New Mexic«>. Bureau of E-ngiuccring 
Research 

3.0028 STUDIES OF GROUND MOTIONS IN LOCAL 
EARTHQUAKES 

n./l. HOLT, Ulliv, of California. School of l.cUcrs 

3.U032 ENERGY AIISORPIION CHARACrilRISTICS OF 
STRUCTURAL SYSTEMS SUBJF.CI'ED TO 
EARTHQUAKE EXCTTAITON 

/?.II'. CLOUGH. Univ, of California. Ear(h<|uakc Engin Res 
Ctr, 

.T.U0.37 EAKTHOUAKE .STAIIILIT Y OF REINI ORC-F.I) 
EARTH STRUCTURES 

K. I.. LEE, Univ. of California, Scluiol of Fiiginccring 

3.0038 IMPACT VmUATlON DAMPERS IN A SEISMIC 
DESIGN 

S. l'. MASRI, Univ. of Soiillicrn California. Scho«*l of En- 
gineering 

3.0U40 MEASUREMENTS OF DYNAMIC CHARAC- 
TERISTICS OF MULTTSrORY BUII.DINCJS IN 
CALIFORNIA 

H.C. SHAH. Stiinf»»rtl Universily. Scho«»I of Engineering 

3.0042 NATIONAL INFORMATION SERVICE FOR 
EARTHQUAKE ENGINEERING. SAN FERNANDO 
DATA PROCESSING 

D.F.. HUDSON, Calif. Inst, of Technology. School of En- 
gineering 

3.0043 DYNAMICS OF BUILDINCJ - SOIL INTERACTION 

P.C- JENNINGS, C’alif Insl. of Technology. Earthquake En- 

gin. Res. Lab. 

3.0060 SHEAR MODUl.US AND DAMPING IN SOILS • 
MEASUREMENT AND PARAMETER EFFECFS 

B O. Hardin, Unlv. of Kentucky. School of Engineering 

3.0061 THE FORMULATION AND EXPERIMENTAl- 
VERIFICATION OF MATHEMAITCAL MODEI.S FOR 
PREDICTING DYNAMIC RESPONSE OF MULTISTO- 
RY BUILDINGS 

M.H. ACKROyn, Mass Inst, of Technology. School of Fin- 
ginccring 


ginccring 

3.006.3 damage PROBAHIllTV .MATRII 
PROTOT YPE nUTLDING.S 
«.r ii'/HTMAN. Mass Inst, of Techiiol(»g> , Sl 
ginccring 

3.11064 .SU.MMARY OF .Ml.THODOl.OGY AND 
PLICATION 

HA' H7//FA//I.V. Mass. Inst, of Technology. Sc 
ginccring 

3.0068 .stability AND DYNA.MIC RESP 
COOLING TOWERS 

D TV im.I.ING TON. Princeton linivcrsity, Scl 
ginccring 

3.11075 FARTHOUAKE SAFETY OF' SCHOOL i 
li. niiJiSI.LR. Univ. of California, School of Ent; 

3.0078 NONLINEAR ANAl YSIS OF Rli 
CONCRETE FUAMF-S AND PANELS 
H a J-'HA\'KI.IN. Univ of California. Schot)! (»f 

.3.0079 GENERAL PURPOSE COMPUTER 
FOR INELASTIC DYNAMIC RESPONSE ' 
STRUCTURES 

• I./:' KANAAN, Univ of California, F.artluiiiakc 
Cir. 

3.0087 THRI-i- DlMENSIONAl, ST 

MODLLI.ING f)(- STRONG EARTHQUAKF 
MOT IONS 

J i'EN'/.IT.N, Univ. of Ciilifornia. Seluiol of Engi 

3.0090 OPTIMUM DESIGN OF EARTH( 
SISTANT SHEAR HUILOINOS 
D. HAY. Univ. of California. Eiirilu|Uiikc lingin. 

3.0103 SOIL I.IOUOFACTTON DURING liARTH 
K L. LEE. Univ of California, School of Enginei 

.3.01.36 Al’Pl.lCAnON OF DECISION TH 
STRUCTURAL DESIGN FOR RESIST/ 
LOADINGS GENERATED BY EAP 
PHENOMCNA 

J ft. nf-.NJAMIN, Stanford Universily, School of 

.3.0137 APPLICATION OF PROBABILITY, S 
AND DECISION THEORY IN SOU. ENGINE 
K HOECl, Stanford University, School of Engine 

3.0138 STUDY OF* MECHANISM OF ACCUl 
AND RELEASE OF T ECTONIC S TRESS IN 
CALIFORNIA 

A NUH, Stanford University. School of Earth Sc 

.3.01.39 CALTECH SEISMIC NETWORK AND 
NANDO EARTHQUAKE STUDIES 
CH. ALLEN. Calif. Inst of Technology, Gradual 

3.0142 EVALUATION OF THE INCRHMENT/N 
RISK DUE TO RESERVOIR FILLING 

GMT HOUSNLH. Calif. Inst tif Teclmtrlogy, Sc 
ginccring 

3.0143 THREE-YF.AR OPERATION OF THE 
TIES COUNCIL FOR EARTHQUAKE EN( 
RESEARCH 

IK./X IIFAN. Calif. Inst, of Technology. Graduah 


3.0147 A SrUDv Uh tAKi nvunrKC. 

MOTION USING AN ARRAY OF ACCtl.F.ROGRAPHS 
. CALIFORNIA 

M l) IRIFI’XAC. CaUf Inst of Technology. School of F.n- 
gintefing 

3.0148 ANALYSIS OF THE EARTHOl^AKH RESPONSE 
OF A NINE-STORY STEEL FRAME niJlLDING DUR- 
I.NG THE SAN FERNANDO KARTHOUAKE 

J.il IVOOP. Calif fnst of Technology. Earthquake Engiti. 
Res Lnb 

3.0153 EARTH STRUCTURE AND FADI.T TECTONICS 
AS RF.LATF.n TO EARTHOfAKF. PRF.DICriON • 
CALIFORNIA 

J BhRGER. Univ. of California. Gratluate School 

3.0192 BUILDING PRACTICES FOR DLSASTER MITIGA 
TION 

R.N U S Ocpl of Contmerce. Natl Bureau of 

Standards 

.3.0202 A STUDY OF .MICROF.ARTHOUAKES IN THE 
SOUTHEASTERN UNITED STATES 

L T LUNG. Georgia Inst of Technology. School of 
Geosciences 

3.0205 STRESS-ST RAIN RELATIONSHIPS OF REINFORC- 
ING OARS SUBJECTED TO LARGE STRAIN REVER- 
SALS 

-4.£'. AKTAN. Univ. of Illinois. School of Engineering 

3.0206 EFFECTS OF T\VO-OlML-N.SIONAI, 

EARTHQUAKE MOTION ON A REINFORCED 
CONCRETE COLUMN 

af.fc, AKTAN, Univ of Illinois. School of Fnginccfing 

3.(1208 PROBABILISTIC METHODS IN CIVIL ENGINEER- 
ING 

A. tl. ANC, Uni\ of IHinois. School of F.nginecring 

3.0210 RESPONSE AND ENERGY -DISSIPATION OF 
REINFORCED CONCRETE FRAMES SUBIECTED TO 
STRONG BASE MOTIONS 

P GULKaS. Univ of Illinois. School of Engineering 

3.02 1 1 EART HQUAKE EFFECTS ON REINFORCED 
CONCRETE BUILDINC.S 

.3/ A- SOZEN. Univ. of lllinni!!. School of Engineering 

3.0212 EVALUATION OF STRUCTURAL DAMAGE 
CAUSED BY EARTHQUAKE TOWARD THE 
DEVELOPMENT OF EARTHOUAKE-RESISTANT 
DF.SICN (ABBREV) 

M.A- S07.EN. Untv. of Illinois. School of Engineering 

3.0214 SHEAR STRF.NGTH DF.CAY IN REINFORCED 
CONCRETE COLUMNS SUBJECTED TO LARGE 
DEFLECTION REVERSALS 

}.K. WIGHT. Univ. of Illinois. School of Engineering 

3.0215 PROBABILISTIC ANALYSIS OF ELASTO-PI.ASTIC 
STRUCTURES 

T.L. PAEZ, Purdue University. School of Civil Hngin. 

3.0216 SHEAR MODULUS AND DAMPING IN SOILS - 
DESIGN EOUA nONS AND CURVES 

B. O. Hardin, Univ. of Kentucky. School of Engineering 

3.0226 .SEISMIC GROUND EFFECFS IN THE I.IGHT OF 
NEW THEORIES OF Tl-fTOKirs Aton Paotuoi i ait n 


RESIST EART HQUAKES 
J.C JSIIKI.L. Mass Inst of Technology, 
ginecring 

3.0228 NONLINEAR AND COUPLED Sl-IS 
J ,\l RGESSLT. Mass Inst of Teclinolog; 

ginecring 

3.0229 SEISMIC DESIGN DECISION A 
FAS TliRN METROPOLIT AN AREAS 

R T H7//7Af^lA', Ma.s.s. In.sl. ofTeehnolog 
ginecring 

3.0230 METHODOLOGY AND PILOT API' 
R r WHTIMAN, Mass Inst, of Toelmolog 

ginecring 

.3.02.31 EARTHOUAKII INDUCED TRA 
PRESSURES IN EARTH DAMS 
y I.. STKf'.F.TI R. Univ of Michigan. Schoo 

3.11236 A MICROEARTHOUAKl' STUDY ( 
MISSISSIPPI VALLEY • ARKANSAS. M 
TENNESSEE 

O.W. iW'ITLI. St, l.oiiis University. Gradim 

3.0240 RESEARCH IN EARTH STRAIN? 
MECHANISMS ■ MISSOURI 
IT. UTAUOF.R. St Louis University, School 

3.0251 PHOUAniLlTY OF l ATTQUE FA 
RARTHOL’AKU LOAITS 
J. TANG. Univ, i)f New Mexico, Uurotin 
Rcsoitrch 

.3.0252 A STATISTICAL STUDY OF SOMi 
CHPTS IN EAUIHOUAKE ENOINEEUII 
/'.// IT/«.VC7//iVG. Univ. of Now Mexico 
gincering Rcsciirch 

3.0253 ADAPTIVE STRUCTURAL SYSTIiJ 
J.T. YAO, Univ. of New Mexict), HiirciU 
Research 

3.0255 DYNAMIC BEHAVIOR OF BILl 
TURAl. SYSTEMS 

H-Y YhH. Univ of New Mexico, lUireai 
Research 

3.0257 LARGE SCAI.F. INTEGRATIOh 
PLANNING WITH APPLICATIONS TC 
INC. PLANNING IN REGIONS SUBJHC 
UAL HAZARDS 

lie JONES. Cornell University. School of 

.3.0260 EXPERIMENTAL AND THEORE 
OF THE DILATANCY-Dll-FUSION 
EARTHOUAKH PREDICTION 
C.H SCHOLZ. Columbia University. I 
Oeolog. Observ. 

3.0261 SEISMOLOGY AND GLOBAL T 
STUDY OF SI-TSMICITY GAPS ANI 
EARTHQUAKES 

L.R SYKES, Columbia University, Lamont 
Ohserv. 

.3.0264 AGE. GEOMETRY. AND STRE: 
FOUR MAJOR FAULTS OF THf 

TD A krc^\/i?nc*r* n \ nx/ ; a i i i a' 


SUPPORTING ORGANIZATION 


PART 


3.0268 SEISMIC HAZARD REGIONALIZATION AND 
PROBABILITY OF FUTURE EARTHQUAKES IN THE 
UNITED STATES 

B F. HOWt'l.!., Penn Suite University. School of Earth 
Sciences 


3.0033 STOCHASTIC INELASTIC RESK 
OFFSHORE TOWERS TO STRONG 
EARTHQUAKES 

Xf.K KAUL, iJniv. of Cutifornin. Eurth(|iinke 
Ctr 


3.0273 INFLUENCE OF SHAPE AND EMBEDMENT ON 
DYNAMIC FOUNDAI ION RESPONSE 

K H. UTOKOF., Univ. <if 1 exas. Gradnate School 

3.0276 REGIONAL SEISMICITY AND TECTONICS OF 
THE SOUTHERN INTERMOUNTAIN SEISMIC HEl.T 
WITH EMPHASIS ON THE WASATCH FUO.NT - 
UTAH 

S.U WARD. Univ of Utah. School of Mines 

3.0277 SEISMICITY STUDIES OF IHU CENTRAL AP- 
PALACHIAN REGION 

G A BOLLINGER. Virginia Polytechnic Inslitiite. Scliool of 
Aru 

3.0279 DYNAMIC STAlllLH Y OF EARTH STRIKTURES 

R.C OOSTROM. Univ of Washingirm, School of Arts 

3.0280 A STUDY OF SEISMICITY AND CRUSTAL 
STRUCTURE IN WESTERN WASHINGTON USING A 
SEISMIC TEI.EMETRY NETWORK 

R.S. CROSSON, Univ, «)f Washington. School of Arts 

3.0291 BUILDING STANDARDS AND THE 
EARTHQUAKE HAZARD FOR THE PUGET SOUND 
BASIN 

iJ. GONFN, Univ of Washington. School of Engineering 

3.0282 SELSMIC RESIST ANCE OF CONCRETE SLAB TO 
COLUMN AND WAI L CONNECTIONS 

N.M. HAWKISH, Univ of Washington. Scliool of Engineer- 
ing 

3.0283 SEISMIC ACTIVITY OF THE CASCADE VOL- 
CANOES 

S’. It'. HMITU. Univ. of Washington, School of Atts 
U.S. VETERANS ADMINISTRATION 


3.0035 SHAKE - A COMPUTER PROGI 
EARTHQUAKE RESPONSE ANAl.YSIS OF 
TALLY LAYERED SIT ES 

Pti. HCHNAHlil.. Univ of California, F.arthii 
Res Ctr. 

.3.0073 STTFFNE.SS DEGRADATION OF Rf 
CONCRETF- MF.MHERS SUnjEC''lED Ti 
FI. FX URAL MOMENTS 

J'.l'. BERTEIiO. Univ. of Cnlit'ornia. Earthtjuakc 
Ctr 

3.0076 EXPERIMENTAL INVESTIGATION I 
SEISMIC BEHAVIOR OF CRITICAL RE 
REINFORCED CONCRETE COMPONENT 
FLUENCF.D 13Y MO.MF.N T AND SHEAR 

M C'ELtlll. Univ t)f California. Earthquake 
Ctr. 

3.0077 ADAH ■ A C’OMPUTF.R PROGRAM F' 
AND DYNAMIC ANALYSIS OF ARCH DAf 

R.IV CLOUGH. Univ, of California. Earlhquake 
Ctr. 

3.0081 CON.STI TUTIVi; MODEI..S FOR CYCLl 
Dl*:rORMATTON OF ENGINEERING MATOI 

JM KELLY. Univ. of Californiii, Earthquake 
Ctr. 

3.0082 INELASTIC HEMAVIOR OF STREl. 
COLUMN SUIIASSEMBLAOES 

//. KRAWINKLER. UTtiv. of Californiii. F.iirllK| 
Res Ctr, 

3.0083 INFLUENCE OP BASE ROCK CHARA( 
ON GROUND Rl-SPON.SE 

J. LYSMF.R, Univ. of C.'iiliforiiia. Earthquake 
Ctr 


3.0189 STRENGTH OF EXISTING MASONRY WALLS 

S. G. FATTAL. U.S Dept, of Coniinerce. Natl Bureau of 
Standards 

3.0201 EARTHQUAKE RESISTANT DESIGN REQUIRE- 
MENTS FOR VA HOSPITAI. FACILITIES 
UNKNOWN. U.S. Vetemius Admlni.straii»»n, Hospitals 
Clinics & Reg. Off 

UNIVERSITY OF CALIFORNIA 

3.0003 LITERATURE SURVEY-SEfSMIC EFFECTS ON 
HIGHWAY BRIDGES 

T. iWASAKL Univ. of Califoroi!i. Earthquake Engin. Res. 
Ctr. 

3.0029 EARTHQUAKE RESPONSE OF GRAVITY DAMS 
INCLUDING RESERVOIR INTERACTION 

P CHAKRABARTl. Univ of Qilifornia. Earthquake Engin 
Res. Ctr. 


3.0084 RATE OF LOADING l-FFECrS ON Ui 
AND REI’AIRRD REINFORCED CONCR 
BEKS 

S.A MA/HN, Univ, of California. Earlluiuakc 
Ctr. 

3.0085 ELASTIC-PLASTIC EARTHOUAKE RE 
SOIL-BUILDING SYSTEMS 

T MINAML Univ tif C;iliR)fni:i. Efirlhcinake 

Ctr. 

CYCLIC BEHAVIOR OF THREE Rl 
CONCRETE (R.C.) FLEXURAL MEMB 
HIGH SHEAR 

F.P. POPOV, Univ of California. Earthquake 
Ctr. 

3.0089 CYCLIC LOADING OF FUI.L-SIZE 
TIONS 

L.P. POPOV, Univ. of Californiii. Enrthiiuakc 
Ctr. 


-3.0091 DYNAMIC BEHAVIOR OF 


rarthouakhs 

P H ,SC7/NMHfr{.. Univ of California. Earthquake Engin 
Res Cif 

MODinCAflON OF 5»ElSMOGRAPH RECORDS 
f-OR EFFECTS OF LOCAL SOIL CONDITION'S 

P B SCHXAHKL. Unjv of California. Earthquake F.iigin 
Res Clf 

3.0095 ANAI.VSIS OF THE SLIDES IN THE .SAN I FR- 
.NANDO DA.MS DURING THE FARTHOUAKE OF 
FEBRUARY 9, 1971 

/I B SLED. Univ of California. Earthquake Engiii Res 
Ctr 


3.0099 STATIC AND FaRTHOUAKE ANALYSIS OF 
THRF.E DIMEN.SIONAL FRAME AND SHEAR WALJ. 
HUIL DINGS 

K.L H'lLSOX, L'niv of California. Farlhqiiakc F.ngiii Res 
Ctr 


SUPPORTING ORG 

JT AlJ-'ORL. .State Div of Mines & Geology 

U .S. DEFI OF INTERIOR • BU RECLAM 

4.0(107 STABILIZATION OF EXPANSIVE C 
SHAl.ES 

R /y RICHMOND. U S Dept of the Intcrio 
Reelamation 

U S DEFF OF IN I F.RIOR - GEOLOGICAL 

4.0004 GKOI.OGY OF THF RAPID CITY AR 
DAKOTA 

J M- CATlERMOl.fi. L'.S Depi of the Intcrio 
Survey 

4.0005 DFiNVER URBAN CORRIDOR 5 
COLORAIK) 

W R HANSEN. U S Dept, of the Interior. Oe 
vcy 

4.0006 SU’RFICTAL GEOLOGY OF JUNEAU / 
l Y [iRBAN AREA. ALASKA 

R.D. MH.lJiR, U S. Dept, of the Interior. Gcol 

U-S, NAIL. SCIENCE FOUNDATIO! 

4.0008 UNIVERSITY-INDUSTRY WORKS 
HAZARDS AND DAMAGE RELATED TO 
F.ARTH MATF.niM.S 

1) RICHARD. Univ uf Denver, Ciriiiliiale Scho 


3.0096 SOIL MODULI AND DA.MPINC FACTORS FOR 
DYNAMIC RESPON.SF ANALYSES 

11. B. SEED. Univ of California. Earthquake Fngin. Res. 
Ctr 

3.0097 A SIMPLIFIED PIUTTEDURt FOR EVALUATING 
SOIL LIOUHFACriQN POTf.NITAL 

H B SEED. Univ of California. Earthqii.ikc Engin Res 
Ctr. 

.t.0098 ANAl.YIICAL INVn.STlC.ATIONS OF THE 
SEISMIC RESPONSE OF LON(i MULTIPLE SPAN 
HIGHWAY BRIDGES 

ir Tit'eVG, Univ uf C.ihfornia. Earthquake Engin Res Ctr 


UNIVERSSI Y OF ILLINOIS 


UNIVERSITY OF SOLITHERN MISS. • HA H 


3.0059 SEISMIC Dt.SiCN OF LOW-RISE BUTI.OINCS 
IF Z HALE.Cnh of Illinois. .School of Engineering 

3.0207 SEI.SMIC BEHAVIOR OF FRAMED TUBE.S 
J.C AXDERSOX. Univ of Illinois. Graduate .Schwl 

3.0209 ANALYSIS OF LIOLEFAfTION OF SATURATED 
GRANULAR SOILS DURING EARTHQUAKES 
J. 07/A6<JCSS/. Univ of Illinois. ScIkvoI of Fnginecting 

3.0213 PROBABILISTIC MODELING OF EXTREME 
LOADS 

Y K. IFF.V. Univ of Illinois. School of Engineering 


EXPANSIVE SOILS 


4.0009 MAPPING OF SURFACE MATERIAL 
DICVING FOUNDATION CHARACTERISE 
1 URE DEVELOPMENT OF HATMESnURC 
. B.H' BROIYN. Univ of Soiillicrn Mississipf 
Science 


FOREST & GRASS FIRES 


ALABAMA STATE GOVERNMENT • .MONl 

5.0001 PROFILING IMF: FORESl INCENDl, 
ANALYSIS OF DOCUMENTED CASE HIS' 
J.E. DUNKLl.BERdER. Auburn University. Af 
periment Sla 


U S DEPT OF DEFENSE - ARMY 


NATL ACADEMY OF SCIENCES - WASH 


4.0002 INFLUENCE OF NEGATIVE PORE PRESSURE 
DEVELOPMENT IN EXPANSIVE CLAYS ON 
DAMAGE TO MILITARY FACILITIES (ABBREV) 

L.D. JOHNSON. U S. Army. W'ateruays Experiment Station 

4.0003 REVIEW OF LITERATURE ON EXPANSIVE 
CLAY SOILS 

L.D. JOHNSON. U S. Army. Walcnvay.s Experiment Station 


5.0009 EMPLOYMENT OF AIR OPERATIO 
FIRE SERVICES - PROCEEDINGS OF A S 
HELD AT ARGONNE NATIONAL 1.^ 
(ABBREV) 

UNKNOWN. Natl. Acad, of Sciences 


U.S. DEPT. OF AGRICULTURE 


SUPPORTING ORGANIZATION 


FOREST & GRASS FIRES 


C A/ COUNTRYMAN. U.S. Depl- of Agriculture, Pac. Sw. 
For & Rg Expt St:i 

<.0005 GUIDES FOR FUCL-nREAKS IN THE SIERRA 
NEVADA MIXED-CONIFER TYPE 

LR GREEN. U S Depl. of Agriciihnrc, Pat. Sw. For & 
Rg. Rxpt Sta. 

5.0010 A STUDY OF FORESI SERVICE 1 tl.ECOMMUNl- 
CATIONS • VOLUME I • SUMMARY - MAIN STUDY 
RECOMMENDATIONS AND FINDINGS 
UNKNOWN. U.S. Dept, of Agriculture, Div, of A(lministr:i- 
tive Mgmt 

5.0015 FOREST FIRES IN MISSOURI 

D.A. ffAlNES. U S. Dept, of Agriculture, North C'cn Foresl 
Expt. Sta. 

5.0016 FIRE WEATHER & BEHAVIOR OF THE I.ITTLE 
SIOUX FIRE - MINNESOTA 

R.W. SVlA'DO, U.S Dept «)f Agriculture, North Ccn. Foresl 
Expt Sta. 

5.0028 AIRBORNE INFRARED FOREST ITUF. DETEC- 
TION SYSTEM 

R.A. U7/.S’OA'. U S. Dept of Agriculture. Noriliern Forest 
Fire Lnh. 

5.0033 FIRE ENVIRONMENTAL TEST CHAMBER • ITS 
DESIGN AND DEVELOPMENT 

CJ. AUVIL. U S- Dept, of Agriculture, l*ac Sw. lM*r. A Rg 
Expl. Sta. 

5.0034 FIRES CAUSED BY EOUlPMENT USED DURING 
CRmCAl. FIRE WEATHER IN CAUFORNIA. IV62 • 
1971 

G.C. ULRNAROL U.S. Dept, of Agriculture. Puc. Sw. For 
& Rg. Hxpt. Sill. 

5.0035 allocation MODEL FOR FIREEIGHTINC; 
RESOURCES 

/'ME. UHATTLN. U.S, Depl. of Agriculture. P.ic. Sw For 
Rg. Expl. Stii. 

5.0036 CHARACTERISTICS OF PEOPLE WHO START 
FIRES ... SOME PRELIMINARY ITNDINGS - CALIFOR- 
NIA 

J.R. C/IRfSTlANSEN. U.S. Dept, of Agriculltire. Pac Sw. 
For. & Rg Expt. Sla. 

5.0037 REDUCING FIRE HAZARD IN PONDEROSA PINE 
THINNING SLASH DY MECHANICAL CRUSHING - 
OREGON 

J.i). DELL. U.S. DejM. of Agriculture. Pac. Sw. F»>r. N. Rg. 
Expt. Sta 

5.0038 FOREST FIRE HISTORY A COMPUIER 
METHOD OF DATA ANALYSES 

RM. MLES. U.S. Dept, of Agriculture, Pac. Sw For. & Rg. 
Expl. Sta. 

5.0039 PROBABILITY FIRE WEATHER FORECASTS 
SHOW PROMISE IN 3-yEAR TRIAL 

P.G. acOWCROFT. U.S. Depl. of Agriculture. Pac. Sw. For. 
& Rg Expt Sta. 

S.004S FIRE WHIRLWIND FORMATION OVER FLAT 
TERRAIN 

D.A. HAINES. U S. Dept, of Agriculture, Nj>rtl» Cen. Forest 
E.xpt. Sta. ' 


U.S DEPT. OF AGRICULTURE • FS. 

5.0002 PRESCRIBED FIRE TECHNOLOGY FOR THE 

soirmwEs r 

.•I.IK l.tNDENMVTH. Northern Ari? University. U S. D A 
Rky. Mtn. Forest Sta. 

5.00(16 FORIiST FIRE BEHAVIOR • CALIFORNIA 

CM. COUNTRYMAN. US. Dept, of Agriculture. Pac SW 
lu»r. & Rg Exp Sta 

5.««(n FIRE MANAaF:MF.N1 SYSTEMS 
J il. I)A\'IS. U.S. Dept of Agriculture. Pac S W For I's: 
Rg Exp. Sta. 

5.0011 DEVELOPMENT OF NEW AND IMPROVED I IRF. 
CONTROL MHTHOD.S FOR SOUTHERN FORESTS 
R IV JOHANSEN. i;s Dci)l of Agriculture, SE Forest 
Rxpcrintciit Station 

5.0014 FIRE CON TROL Pl.ANNlNf; AND FIRE PREVFN- 
1 ION IN THE NORTHEASTERN UNITED .STATES 
V.J. JOHNSON. Mieltigan Slate University. U.S D A N 
Cct». For. Hx Sta 

5.0017 RFiSEARCH AND DEVELOPMENT OF FIRE 
PREVENTION TECHNOLOGY (FIRE PREVENTION) 

M L. POOLliri.E. Missiisippl St University, U S D.A. S 
Forest ExjJt. Sla 

5.0018 PHYSICAL. ClinMlCAL. AND PHYSIOLOGICAL 

PROPEU'nns OF fuels related 'io firf: 

PHENOMENA 

H E. ANOER.SON. U..S. Dept, of Agriculture. Imerniln. For. 
& Rg Exp. Sla 

5.0019 METHODS FOR THE PREVENTION AND CON- 
TROL OF I.IGHTNING FIRES 

R.G. HAVGHMAN. U.S. De[>i. of Agriculture. IniernHii. 
For. N Rg Exp. Sla. 

5.0020 CONTROL AND USE OF FIRE PARTICULARLY 
IN WILDERNESS. PARK. AND OTHER RECREA- 
TIONAL AREAS 

C-E. HARDY. U S. Depl. of Agriculture. Iniormtii. For. & 
Rg Exp. Sin 

5.0025 FIRE PREVEN IION ■ CALIFORNIA 

B'..V. EOLKMAN. U.S Dept, of Agriculture, Pac. Sw F'or. 
& Rg. Expt Sla. 

5.0027 NAT lONAL FIRE DANGER RATING 
J.W. LANCASTER, Colorailo Slate University. U.S D A. 
Rocky Min. For. Sta. 

5.0040 FORES T FIRE MET EOROl.OGY IN THE PACTFTC 
COAST AL REGION 

M.J. .SCHROLDER. U.S. Dept, of Agriculture, Pac. S.W. 
For. & Rg. Exp. Sla. 

5.0042 DEVELOPMENT OF IMPROVED TLCHNIOUES 
FOR USING PRESCRIBED FIRE IN SOUTHERN 
FORESTS 

R.iy COOPER. U.S. Dept t)f Agriculture, S E. Forest Ex- 
periment Station 

5.0043 THE INFLUENCE OF WEATHER AND CLIMATE 
ON FOREST FIRE OCCURRENCE AND BEHAVIOR IN 
THE EAS T AND SOUTH 







S.N. HIRSCH. U S Depl of Agriculture. Irriermln- For. & 
Rg Exp Sla 

U S DEFT OF COMMERCE • N O A A. 

S.0Q29 RADAR METEOROl.OGY AS A MODERN TOOL 
FOR FOREST FIRE PROTECTION 
O W. KRUEGER. U S Dept of Crimmercc. Natl. Weather 
Service 

5.0031 OPERATING PLAN FOR FIRE WEATHER SER- 
VICE IN SOUTH CAROLINA 

J.D KA\‘UPP. u s Dept of Commerce, Nall. Weather Ser- 
vice 

U S DEPT OF DEFENSE - AIR FORCE 

5.0030 THE DETECTION OF CENTERS OF CO.VI- 
BUSTION OF SMALL DIMENSIONS BY THE 
METHOD FOR IR PHOTOGRAPHY 
I'/ PINF.NKO. U S Ait Fotcc, Foreign Technology Divi- 
sion 

U S. DEPT OF DEFENSE • ARMY 

5.0023 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS, VOLUME 1 
A. SACHS, li'si. For Defense Analysis 

U S. DEPT OF DEFENSE • NAVY 

5.0012 THE GREAT OAKLAND. I.OS ANGELbS. AND 
SAN DIRGO FIRE.S. SEPTEMBER 22 TO 2‘>. I‘)70 

R.S aLCiEH. u s. Nioy, Ordnance Laboramry 

U S- DEPT. OF HOUSING U URBAN DEVELOPMENT 

5.0026 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, MAGNITUDE. & CO.STS OF GFOI-OG- 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABHREV) 

J.T. AI.FORE, Slate Div of Mines & Geology 

U-S DEPT OF INTERIOR • O W.R.T 

5.0022 EFFECT OF PRE.SCRIDFD BURNING ON WATER 
YIELD AND OUAI.ITY FROM BRUSH INFE.STEn 
LANDS • TEXAS 

H.A. WRIGHT, Texas Technological University. School of 
Agriculture 

5.0044 DEVELOPMENT OF EMISSION FACTORS FOR 
ESTIMATING ATMOSPHERIC EMISSIONS 
G. YAMATE, 1 I T Research Institute 

U S. NATL AERO A. SPACE ADM. 

5.0013 STUDIES OF IMAGES OF SHORT-LIVED EVENTS 
USING ERTS DATA • ALASKA 

W.A. DEUTSCHMAN, Smithsonian Institution 


U.S. NATL. SCIENCE FOUNDATION 

5.0008 CONTRACT FOR PARTIAL SUPPOU'l OF ii,i 
COMMiri EE ON FIRE RESEARCH 
N.T. GRISAMORE. Natl. Aciul. of Scicnce.s 

5.0021 A MODEL OF THF. FORESTS OF OLACll.H Na 
TIONA l. PARK. MONTANA 
«.//. WUmAKER. Cornell University. School of ,1 
Sciences 

5.0024 MECHANISMS OF WILDLAND FIRE Slippius 
SION 

RC CORl.LTI. Uiiiv of Washington, School of riiRmcci 
ing 

5.0041 FORES'! FIRE STAI ISMCAL PROBLEMS 

DAl'IO, Univ i)f California, School of Agriculiuie 

FLOODS 

ALABA.MA STA'I E GOVERNMEN T • MONTGG.Ml Ity 

6.0214 FLOOD FREOUENCY SYNTHESIS FOR S,MAII 
STREAMS • ALABAMA 

C. O MING. U S. Dcpl. of the Interior. Oenlogicul Su^^ey 

AUBURN UNIVERSITY 

6.0157 STUDY OF GUIDELINI-S FOR LAND MANACii 
MFNI AND USE OF Fl.OOD-PRONE ARIiAS I, S' 
ALABAMA 

S-P. .SNOH'. Anhiirn University. Center For Url).itt K Rcy 
l»hm. 

CALIFORNIA .STATE GOVERNMENT • SACRA, MI NI!) 

6.0044 SOUTH COASTAL BASIN PRF.CTPITMRW 
FREOUENCY - A REGIONAL ANALYSIS OF DF.lMll. 
DURATION FRF.QUF.NCY OF SHORT-DURAIION 
PRECIPITATION IN CAI.IFORNIA 
J.O. GOOOR/D(IE. Slate Dept, of Water ResnurcLS 

CHICAGO CITY GOVERNMENT • ILLINOIS 

6.0083 DEVI-LOPMENT OF A FLOOD AND POLl-UfiOS 
CONTROL PLAN FOR THF. CHICAGOLAND MU'A - 
COMPU TER SIMULATION PROGRAMS 

D. H. CnURCIULL. Illinois Inst For Envir OUy 

COLORADO ST AT E UNIVERSI TY - FORT COLLINS 

6.0190 HYDROLOGY OF SMALL WATERSHEDS 

K YEVJEVICH. Colorado State University, School of Fn- 
gincering 

FLORIDA STATE GOVERNMENT • TAI.I.AHASSLU 


ILLINOIS STATR GOVERNMENT - SPRINGRELD 

6.0084 RACKGRQGND SURVEY - SURFACE DRAINAGF. 
PROGRAM, MADISON. ST. CLAIR. MONROE AND 
RANDOLPH COUNTIES. ILLINOIS 
UNKNOWN. Southwe.stern III. PInn. Comm. 

6.0263 STREAMFLOW VARIAHILITY • ILl.INOIS 
K.P. SINGH. Stnie Water Survey 

IOWA STATE GOVERNMENT • DES MOINES 

6.0064 COLLECTION AND ANALYSIS OF STREAM 
FLOW AND RELATED HYDRAULIC DATA FOR 
DESIGN OF HIGHWAY IIRIDGES AND CULVERTS • 
IOWA 

UNKNOWN, U S Dept of the Interior, Geologicii) Survey 
MISSISSIPPI RES DEV. CENTER - JACKSON 

6.0309 ZONING ORDINANCE AND SUBDIVISION REGU- 
LATIONS. FRIARS POINT. MISSISSIPPI 
P.J. BARI.OW, State Comm. & Area Dev Div 


MONTANA SI ATE UNIVERSITY • BOZEMAN 


6.UI70 GLENDORA. CAI.IFORNIA. GENER/ 
1990 

VNKNOlt'N. Glendora Cii> Government 

6.0177 PROCEDURES FOR ESTIMATING FI.OC 
FROM SMALL RURAL WATERSHEDS 
R.K LINSLEY, Hydrocomp International 

6.0229 FLOOD HAZARD EVALUATION GL 
FOR FEDERAL EXECUTIVE AGENCIES 
UNKNOWN. U-S Water Resources Council 

6.0299 PRF.DICIION OF THE MAGNITUD 
FREQUENCIES OF FLOODS IN MICHIGAN 
RRA'I'l'.R, Univ. of Michigan, School of Engi 

OHIO .STATR GOVERNMENT ■ COLUMB 

6.0.147 DETERMINATION OF COST-E 
TECHNICAL PROCEDURES FOR USE IN 1 
FLOOD PLAIN MANAGEMENT PROGRAM 
C M. CLARK. Ohio State University, School of E 

6.0348 STRF.AMFLOW SIMULATION AND 
PROFILE DETERMINATION IN OHIO - 
STUDY 

V.T. KICC'A. Ohio Stale UniverKity. School of Enj 


6.0I2S APPl.lCATION OF HYDROLOGIC AND HYDRAU- OHIO STATE UNIVERSITY 

Lie RESEARCH 10 CULVERT SGLI'CTION IN MON- 
TANA • VOLUME I - REPORT 6.0346 APPLICATION OF CO-ST-EFFECTIVE 

E.R DODGE, Montana State Uaivcrsiiy, School of En- THE DESIGN OF A FLOOD Pl.AIN 

ginecring C M. CLARK. Ohio State Univerbity, .School of Ei 


NEW JERSEY STATE GOVERNMENT • TRENTON PALM BEACH COUNTY COVERNMEN'l • FL 


6.0323 HYDROLOGY OF SUBURBAN AREAS • NEW 6-0235 FLOOD PLAIN STUDY AND MODEI 
jersey PLAIN ORDINANCE 

K. NATHAN. Rutgers the State University. Agriculliiral Ex- UNKNOWN. Palm Beach Co. Aren Plan. Bd. 

pcriment Sin 

RIVERSIDE COUNTY GOVT. - CAL. 

NEW YORK STATE GOVERNMENT • ALBANY 

6.0042 SAN GORGONIO PASS, CALIFORNIA ' 
6.0130 REGIONAL COMPREHENSIVE MULTI-PURPOSE PLAN TECHNICAL REPORT 

WATER RESOURCES PLANNING STUDIES IN NEW UA/K’/YOlPA. Council on Intergov Relations 

YORK 

J.A. FINCK. State Dept of Env. Conserv. SALT LAKE COUNTY GOVERNMENT ■ U' 


6.0337 APPl.lCATION OF LUNR SYSTEM TO FLOOD 
PLAIN ANAI.YSIS AND MANAGEMENT IN THE 
SUSQUEHANNA RIVER BA.SIN 
J.W. KELLEY, State University of New York. Agricultural 
Experiment Sta. 


6.0031 STUDIES IN CONNECHON WITH HYE 
AND RELATED PHYSICAL PR0CESSF:S 
Ol.YMPUS COVE AREA OF SALT LAKE CO 
JP. RILEY, Utah Stale University. Utah Ctr 
Resoiir. Res 


NO FORMAL SUPPORT REPORTED 


TEXAS STAlE GOVF.RNMEN T • AUSTl 


6.0016 A STATISTICAL SUMMARY OF THE CAUSE 
AND COST OF BRIDGE FAILURES 
F.F. CHANG, Fed. City College. Graduate School 

6.0035 ELEMENTS OF THE WATER RESOURCES 
SITUATION IN ALABAMA 
D.B. KNOWLES, Slate Oeol. Survey 


6.0388 RELATION OF CLIMATIC AND WA 
CHARACTERISTICS TO STORM RUNOFF Ih 
WARDS PLATEAU • TEXAS 
W.G. KNISEL, U S. Dept, of Agriculture. Blackk 
ment Watershed 


6.0052 REGULATION OF GREAT LAKES WATER 


U.S. DEPT. OF AGRICULTURE 


r wo 

UXKi^'OWN. U S Dept of AgricuKure. Soil Conservation 
Service 

6.0195 KANSAS NORTH SECfOR UPPER WALNUT 
watershed butler and chase counties 

UNX.N'OWN. U S Depi I'f Agticulwre. Soil Conservation 
Service 

6.0196 UNION CREEK WATERSHED PROJECT. SOUTH 
DAKOTA 

UNK\'0»\'. U.S Dept of Agriculture, Soil Conservation 
Service 


D.J ALLEE, State Univer^iity of New York, A^ 
perimcnl Sta 

U .S DEPI' OK AGRICULTURE - E.fi 

6.0194 ANALYSES OF LAND USE CONTROL 
ly.l). A^'DEHSON. U.S Dept of Agrieuli 
Resource Ecoti Div 

U.S. DEPT OF AGRICULTURE • F I 


6.0197 HOLLOW CREEK WATERSHED PROJECT. 
SOUTH CAROl.lNA 

t/N/k.VDH',V. U S Dept of Agriculture, Soil Conservation 
Service 

6.0198 KaN.SAS • NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER .AND CHASE COUNTIES 

UNKNOW'W US. Dept of Agriculture. Soil Conservation 
Service 

6.0199 NUTWOOD WATERSHED. ILLINOIS 
UNKWWN, US Dept of Agriculture. Soil Conservation 

Service 

6.020(1 HURRICANE CREEK WATERSHED STRUC- 
TURAL PROJECT MEASURE. KENTUCKY 
t/A'KA'OII'.V. U.S Dept of Agnculiufc. Soil Conservation 
Seivice 

6.0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNTY. NEW MEXICO 

UNK\UH'N. U .S. Dept of Agriculture. Soil Cortservaiion 
Service 

6.0202 BIG CREEK WATERSHED. KANSAS 
ONKWWW U S. Dept of Agriculture. Soil Conservation 

Service 

6.0203 MACADOO ROAD-FILL DAM. KA.N.SAS 
U.VXAtJlUV. U S Dept of Agriculture. Soil Conservation 

Service 

6.0204 STARKWEATHER WATERSHED. NORTH 
DAKOTA 

UNKMOWS, U S Dept of AgticuUutc. Soil Conservation 
Service 

6.0205 VERDE LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA 

U S. Dept, of Agriculture, Soil Conservation 

.Service 

6.0206 WHITEWATER CREEK HYDROLOGIC UNIT PRO- 
JECT MEASURE, CHEROKEE HILLS RC AND D PRO- 
JECT. OKLAHOMA 

U S. Dcpl of Agriculture. Soil CoiKeivation 

Service 

U.S. DEPT. OF AGRICULTURE - C.S.R.S. 

6.0085 LABORATORY STUDIES OF CONSERVATION 
AND DRAINAGE STRUCTURES 
B.A. JOf^F.S. Univ. of Uliium, Agricultural Experintem Sta 


6.0041 FLOOD AND SEDIMENT REDL'CTIO, 
UNST ABl E IIRUSHLANDS OF THE SOU T 
K.M RICE. U.S. Dept, of Agriculture, P.ic. 
Rg Exp Sta 

U.S. DEl*T OF COMMERCE - ESS 

6.0057 ES.SA AND OPERATION FORESIGHT 
UNKNOWN. U.S. Dcpl. of Comnieree, Nat 
Atmos Admin. 

U.S. UEPf OF COMMERCE • N 11 : 

6.000 1 DISASTER INVESTIGATIONS 
C.C CULVER. U S. Dept of Commerco, Na 
Sttindiirds 

U.S. DEPT. OF COMMERCE • N O A 

6.0006 FLOOD INSURANCE STUDY 
D ELlT. U.S. Dcpl. of Commerce, TcclinEi 
meni I.ah. 

6.0021 METEOROLOGICAL AND UYU 
ANALYSIS OK THE AUGU-ST 27-28. 197 
SFY FLOOD 

U.S. (iROPLR. U.S. Dept of Commerce, Wcai 

6.0022 THE METEOROLOGICAL AND HYD 
ASPECTS OF THE MAY 1968 NEW JERSI 

.-l.S'. KACiUC. U s. Dept, of Commerce. Wcatl 

6.0036 WORTH OF HYDROLOGIC DATA I 
TERM FORECASTS OF Fl.OODS 
M .S'N/L7)OK/C7/, Univ. of Arizona, Graduate 

6.0056 BLACK HILLS KT.OOD OF JUNE 9, 1' 
UNKNOWN. U.S. Dept, of Commctcc. Nat 
Atmos. Admin 

6.0070 STUDIES OF THE RED ALGAE D 
BAY 

A. THURHAUG. Univ. of Miami, School of Mi 

6.0081 WATER WARNINGS AND S 
FORFCA.STS 

UNKNOWN. U.S. Air Force, Air Weather .Set 

6.010.T HYDROLfXJIC DATA COLLECTION 
TATIONARY SATELLITE 
A.E. FLANDERS. U.S Dept, of Comnie 
Weather Service 


6.0265 RUNOFF FROM SMALL AGRICUI.TURAL AREAS 6.0104 HYDROLOGIC FOUIPMENT - FLz 
IN ILLINOIS owo-r.-.. 


SUPPORTING ORGANIZATION 


FLOODS 


C. HETRICK. Univ of California. School of l.vtlur<> 

6.0207 LAKH HYDROLOGY 

L. fl^JORUN/l.S, VJ.S. DepV of Commerce. l.imnoU^gy Divi- 
sion 

6.0289 CLIMATES OF THE .STATES - CI.IMATE OF NEW 
YORK 

/I B RACK. U.S. Dept of Commerce. Natl Oceanic & At- 
iros. Admin. 

6.0290 PROBABLE MAXIMUM PRECIPITATION AND 
SNOWMELT CRITERIA FOR RED RIVER OF THE 
NORTH ABOVE PEMBINA AND SOURIS RIVER 
ABOVE MINOT. NORTH DAKOTA 

J.T. RIEDEL. U S Dcpl. of Commerce. National Weather 
Service 

6.0341 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA 
COAST 

R L. INGRAM, Univ. of North Carolina. School of Arl.s 

6.0359 ALTERNATIVE: ADJUSTMENTS TO NATURAL 
HAZARDS 

D. C. AREY. Univ. of Pittsburgh, Graduate School 

6.0391 FLASH FLOOD FORECASIINO AND WARNING 
PROGRAM IN THE WF.STERN UEOION 
WILLIAMS, U S. Dcpl. of Commerce. Natl. Weather Ser- 
vice 


U.S. DEPT. OF DEFENSE • ARMY 

6.0017 UPPER MISSISSIPPI RIVER CO.MPREHnNSIVF. 
BASIN STUDY • VOLUME V, APPENDIX I • FLOOD 
CONTROL. 

UNKNOWN, Upper Miss. Riv. Comp. Ctinim 

6.0032 natural DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DLSASTERS. VOLUME I 

A SACHS. Inst For Defense Analysis 

6.0033 SPEWREl.I. BLUFF LAKE. FLINT RIVER. GEOR- 
GIA 

UNKNOWN. U.S Army. Engineer District 

6.0037 HYDROLOGIC ENGINEERING METHODS FOR 
WATER RESOURCES DEVELOPMENT - VOLUME » • 
REQUIREMENTS AND GENERAL PROCEDURES 

L.R. BEARD. U.S. Army. Hydrologic Engineering Center 

5.0038 RESERVOIR SYSTEMS ANALYSIS FOR FLOOD 
CONTROL 

B. S. EICHERT, U.S. Army. Hydrologic Engineering Center 

5.0053 CHENA RIVER LAKES PROJECT. ALASKA - 
PROBLEMS RELATING TO CHANNEL DEVELOP- 
MENT, EROSION, & BANK & I.EVEE PROTECTION 

C. P. LINDNER, U.S. Army. Corps of Engineers 

1.0054 JACKSON HOLE FLOOD CONTROL PROJECT 

UNKNOWN, U.S. Army. Cttrps (T Engineers 

-.0086 OAKLEY-SANGAMON REMOTE SEN.SINO EN- 
VIRONMENTAL RESEARCH PROGRAM - H.LINOIS 

H.M- KARARA. Univ. of Illinois, School of Engineering 

.0095 HYDROLOGIC STUDIES (STORM STUDIES) 

rt r A n n r'TO' lie* ^ 


UNKNOWN, U.S- Army. Engineer District 

6.0097 NEW ORLEANS TO VENICE., LOUISIANA, HUR- 
RICANE PROTECTION 

UNKNOWN, U.S. Army. Engineer District 

6.0098 LAKE PON1CHARTRAIN. LOUISIANA AND 
VICINITY • HURRICANE PROTECTION PROJEC T 

UNKNOWN. U.S Army, Engineer District 

6.0099 MORGAN CITY. LOUISIANA, AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN. U S. Army. Engineer District 

6.0100 RED RIVER EMERGENCY BANK PKOTECIION, 
LOUISIANA, ARKANSAS. AND TEXAS 

UNKNOWN. U S Army. Engineer District 

6.0101 THE IMPLICA110NS OF THE NET FISCAL 
BENEFITS CRITERION FOR COST SHARING IN 
FLOOD CONTROL PROJECTS 

R IK RAEUSE. Matheniatica Incorporated 

6.0108 HURRICANE PROTECTION PROJECT. STRAT- 
FORD, CONNECTICUT 

UNKNOWN. U S. Army, New England Division 

6.0109 01T:RATI0N AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. MASSACHUSETTS 

UNKNOWN. U.S. Army. New England Division 

6.0110 OPERATION AND MAIN'TENANCE OF NEW 
BEDFORD HURRICANE BARRIER. NEW BEDFORD. 
MASSACHUSEI'fS 

UNKNOWN. U S. Army. New England Division 

6.0111 NEW LONDON HURRICANE PROTECTION PRO- 
JECT. NEW LONDON. CONNECTICUT 

UNKNOWN, U-.S. Army. New IrnglatuI Division 

6.0116 DESIGN FOR FLOOD CONTROL AND WAVE 
PROTECTION, CHAGRIN RIVER, FASTLAKE. OHIO - 
HYDRAULIC MODEL INVESTIGATION 

C.E. CflATIHM. U.S. Army. Waterways Experiment Station 

6.01 17 DISCHARGE CHARACTFiRlSTICS OF HUR. 
RICANE BARRIER, EAST PASSAGE OF NARRAGAN- 
SEIT BAY, RHODE ISLAND - HYDRAULIC MODEL 
INVESTIGATION 

CS A PICKERING. US Army. Waterways Experiment Sta- 
tion 

6.0118 ANSONIA-DERBY LOCAL PROTECTION PRO- 
JECT, NAUGATUCK AND HOUSATONIC RIVERS. 
CONNECTICUT - HYDRAULIC MODEL INVESTIGA- 
TION 

6'vl. PICKERING, U S Army, Waterways F.xpcrimenl Sta- 
tion 

6.0119 PROTECnON OF NARRACiANSETT BAY FROM 
HURRICANE SURGES 

H.ti. SIMMONS, U.S. Army. Waterways Experiment Station 

6.0120 FLOOD-CONTROL PROJECT HOOSIC RIVER, 
NORTH ADAMS MASSACHUSETTS 

UNKNOWN, U.S. Army. Waterways Experiment Station 

6.0121 FLOOD CONTROL IN THE LOWER MISSISSIPPI 
RIVER VALLEY 

UNKNOWN. U.S. Army, Lower Miss. Valley Div. 


6,0172 SANTA AKA lilVFR HASIN. PI.(X)I) TONTROl 
PROJECT. EAST TWIN AND WARM CRnCK IM- 
PROVEMENT 

VNKK'OWS'. C S Army. Engineer Olstrict 

6.017.^ COMPUTER SIMDI.AITON MOOFl. »X)U n.<KM> 
PLAIN DEVEl-OPMENT - PARI' II ■ MODEI. 
DESCRIPTION AND APPLICATIONS 

ARl'A^nnm. I N T a S a Inerirporiitctl 

6.0174 COMPUTER SI.MUI.ATION MODEL FOR M.OOl) 
PLAIN DEVELOPS1P.NT - PART I - I AND USI 
PLANNING AND UENLTH EVAl.lJA MON 
AM' ARyAiS'lTlDLS, I N I A S A Int:orp«»r;ilc»l 

6.0247 HYDROLOGIC KEI.ATIOKS IN HAWAII 
D JA)\ U S Army. Piicinc OcCiin Division 

6,0257 COMMUNITY GOALS • MANAGIrMEN L OPPOR- 
TUNITIES ■ AN APPROACH lO MOOD PI.AI.N 
MANAGEMENT 

J.R SHIlAFFF.R. Univ nf Chicago. Cenicr Eor llrlnin Stu- 
dies 


f-l I I I IS /MSI-.l-S.-* IIN S_| 

COMMONSVI-Al.'tll Of I’L.NNSYl.V/ 
I ',VAA'rJIL/V, .Stale Dept of Piil). Wclfiir 

6.0IKI‘J MI-NI Al. HI-AITII SERVIC'ES I 
M.OOl) Dl.SASIl R AREAS IN l.l)> 
(ouNiiis oi- ini-; coMM( 

PI NNNSYI.VANIA 

( iS’KNoWN. Il.i/lcioii Naiiticokc Mil e 

h.tmtO lUAlNINO AND EVAI.UAVU! 
iii;ai.iii si;rvk i:s lo ki-.sidi-ni: 
ASM-R AKf-AS IN COMMONWEAl.' 
VANIA 

NA'A/V( )U'(V. E.rslcm IVini l‘sye!\. Insiit 
o.ooM Mi.Ni Ai. ni-Anii servkt;s t 

MOOD DISASUR ARl-AS IN 1.0/ 
COllNJlI-.S. CO.MMONWI-ALMI OF' 

I 'A'A.VOU’A', 1 ii/cme Wytnnrng C'o M l 

1) S. DI PI op HOUSING .V UHIIAN 1 


6.0312 MODEl. STUDY OF CANNEI.rO.N LOCK.S AND 
DAM. OHIO RIVER, INDIANA AND Kl NTGCICY 

}y FRANCO, U S. Arrriy. Waloexvays ITpcrimcnl Slalum 

6.0313 .MISSIS.SII'PI flASIN MODEL 

UNKiVOIVN, U S- Army. Watci'says I'.xpcrimcni Station 

6.U3I4 DEMONSlUATlON OF TTir. M.ECIUIC ANAl-OI. 
MODEl. or THE KANSAS RIVER AT THE UNIVEUSC- 
1 Y or CALIFORNIA IN IIERKHLEY 
UNKNOWN. U .S Army. Wuicrwajs ExpcrinH'iii Station 


6.0002 Till, IM>I:RAL Ri:SPONSli 
SK)UM A<rNI S; A Itl'POIM lO II 
MIITT I ON IM.ni.IC WORKS, SUE 
DiSAsn u ui I H E 

NA'A’A'OHA', US. Exec Ofllcc t>f Hie I 
^’cin.y Prtpiiicclncss 

63)110.'? M OOD INSIIRANCI' STUDY 
{ nAHUU-.NfOS. US. Dept ol' ft 
WeaiJicr Senite 


6.0. 315 FORT SCOTT LAKE. MARMATON RIVITL KAN- 

SAS 

£/iVA'iSYHL<V. U S Army. Engineer DiMrtet 

6.0320 MORAMEC PARK LAKE. UPPER MISSISSIPPI 
RIVER HASIN. .VICKAMEC RIVER. MISSOURI 
UNKNOWN, U.S. Army. Engineer Disiriel 

6.0. 15H FLOOD-PROOFING REOUl.AT IONS 
UNKNOWN. U.S Army. F.nginecr District 


6.0024 I.CH K IIAVI N UUIIAN RENI 
LOCK H.AVEN, PENNSYLVANIA 
UNKNOWN. U.S Dept. «i' llnu. At Urlv 
Disjislci Rcc. OIL 

6.11025 MODI'l, (TIIES ONE'. • UURAN 
JECI . RE:ADING. I*E:NN.SY1 VANIA 
UNKNOWN. US. Dept. olTInii. At Urh. 
Disaster Ret. OfT 


6.0405 FLOOD HAZARD INFORMATION - lUJFEALO 
CREFK. LOGAN COUNT Y. WEST VIRGINIA POS ! - 
DlSAST Eii CONDITIONS 
UNKNOWN, U.S. Army, Corps of Fngincers 


6.01)26 PI-.NN-SUSOUEIIANNA URBAN 
Ji;(T. HAURlSmiRG, PENNSYLVA 
Ji:CI NO R.fiTlC 

UNKNOWN, U.S Dq)t ofllou. *V Urh. 
Disii.slcr Rcc. Cjfi'. 


U..S. DEPT, or HLTH. ED. & WEI., 

6;00i4 DELIVERING VOCATIONAL UI-IIABU.ITAT ION 
SFRVTCE.S IN A DLSA.STER AREA 
W.R PZ/UU'S. State Div. <if Voc. Rcliah. 

6.0398 FLOOD DAMAGE ABATEMENT- FEDERAI 
ASSISTANCE TO LOCAL GOVERNMENT 
)y.R. WALKFR, Virginia Polyicclmic liiMitulc. Water 
Resources Research Ctr. 


U.,S DEPT OF HLTH, FD. & WEL. - A.D.M.II.A 

6.0003 SILVER VALLEY l-LOOD .SOCTAI 

PSYCHOLOGICAL EFFECTS 


6.1) 027 MII.ION .SOUTH. MILTON NOR' 

lowN.sMip i)i.sasii;r, urban 
JE.CTS, i'ENNSYl.VANIA 
fWA-'.-VOIFA', U.S Dept, of llou. A 1 
Retoveiy Office 

6.(»02« IH)WNTf)WN URBAN RENE 
WII.KES-BARRI-:. PE.NNSYLVANIA 
IfNKNOWN. U.S. Dept of Hon. & ' 

Reeiwety Ofllce 

6.01) 2‘> KINfLSroN DISA.STER URBAN 
JUCr. BOROUGH or KINGSTON. 1 
T Y. PI-NNSYl. VANIA, IIUI) PROJEC 

UNKNOWN. U.S. Dept, of llou. & Urh. 
Disaster Rec. Off. 
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MITIGATION (ABBREV) 

J T. ALFORE. State Oiv. of Mines iS: Geology 

6.0046 DRAINAGE AND FLOOD CONTROL 
BACKGROUND AND POLICY STUDY - SAN DIEGO 

C.S. NOLTE, San Diego Co Conip. Plan. Org. 

6.0047 INITIAL WATER. SEWERAGE AND FLOOD 
UNKNOWN. San Diego Co Comp Plan. Org. 

6.0072 ORANGE, SRMINOI.E, OSCEOLA COUNTIES - 
WATER -MANAGEMENT 
UNKNOWN. East Cent. I-loriila Reg. Coun. 

6.0087 DRAINAGE AND FLOOD CONTROL PLAN - 
MARION COUNTY, INDIANA SEPTEMBER l‘J70 
UNKNOWN, Marion Co. Metrop. Dev. Depl. 

6.0127 PRELIMINARY STORM DRAINAGE AND FLOOD 
CONTROL PLAN • UNION COUNTY. N.J. 

F.T. KILLAM, Union County Planning BonrtI 

6.0128 FACTORS PERTINENT TO WA'I ER OUALITY IN 
THE ALRUOUEROUE METROPOLITAN AREA 

UNKNOWN, Albuquerque Urban Observatory 

6.0133 WATER RELATED ENVIRONMENTAL SERVICES 
UNKNOWN. Central New York Reg. Pin Utl 

6.0148 COMPREHENSIVE PLAN. CIT Y OF HAMILTON. 
TEXAS 

UNKNOWN, State Div. of Comp. Planning 

6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH AI.ABAMA REGION 

UNKNOWN, South Alabama Reg. Plan. Comm. 

6.0159 FLOOD MANAGEMENT STUDY 
UNKNOWN, Tuscaloosa Area Conn of Gov 

6.0160 FLOOD MANAGEMENT STUDY • TUSCALOOSA. 
PICKENS COUNTY AND MOUNDSVILLE. ALABAMA. 
MAY 1971 

UNKNOWN, Tuscaloosii Area Coun. of Gov. 

6.0178 NORTH RICHMOND - SAN PABLO BAY AREA 
STUDY - CALIFORNIA 

J.P KENNY, Council on Intergov. Relations 

6.0179 GENERAL PLAN REPORT. LAKE RED BLUFF 
AREA. CALIFORNIA. 1971 

UNKNOWN . Council on Intergov. Relations 

6.0181 DRAINAGE AND Fl.OOD CONTROL 
BACKGROUND AND POLICY STUDY - SUMMARY 
REPORT 

UNKNOWN. San Diego Reg Comp. PL Org 

6.0192 RECOMMENDED REGIONAL PLAN FOR 
SEWERAGE, WATER SUPPLY AND STORM 
DRAINAGE - CONNECTICUT 
UNKNOWN. Valley Regional Planning Agcy. 

6.0231 SARASOTA • ZONING AND SUBDIVISION CON 
TROLS • REVIEW, ANALYSIS. AND RECOMMENDA- 
TIONS CONCERNING CURRENT REGULATIONS 
E.R. HARTLEY, Tampa Bay Kcgion.al Plan. Coiiii. 

6.0236 FLOOD PLAIN STUDY AND MODEL FLOOD 
PLAIN ORDINANCE. MARCH. 1972 
UNKNOWN. Palm Beach Co Area Plan. Bd. 

6.0245 WATER RESOURCES OF MIDDLE GEORGIA 


COUNT Y. IDAHO. JUNE 1973 
// IF. LEE. Slcite Planning & Com AfT Agy 

6.0258 NATURAL CAPABILITIES - THE 
CREEK SERIES. MACON COUNTY. ll.I.INOI 
UN'KNOIYN, Macon C< 1 . Regional Plan Comm 

6.0260 A CO.MPRHHENSIVE PI.AN FOR ST E 
COUNTY. ILLINOIS 

UNKNOWN. Stephenson C\). Planning Comm 

6.0262 PRIORITY AND PLANNING El.EME 
DEVELOPING ILLINOIS WATER RFSOURCI 
UNKNOWN. State Dept of Bus. &c Dev 

6.026H ZONING ORDINANCE • KNOX COUN 
ANA 

UNKNOWN. Clyde E Willianis & Assoc. Inc 

6.028.3 ZONING ORDINANCE AND ORDER, Pll 
TY. El.KHORN CITY. KENT UCKY 
UNKNOWN. Suite Program Dev OfTice 

6.0284 ZONING ORDINANCE • PAINTSVII. 
TUCKY 

UNKNOWN. Stale Program Dev Ofllce 

6.0286 FLOOD PLAN FOR UULI.ITT COUN 
TUCKY 

A WAf/DY. Bullitt Co. Pliitiiiing Comm, 

6.0295 RE-DRAFf OF SEIiKONK ZONING BY 
NOVEMBER 1969 

J. lil.ACKWELL, Slate Dept, of C'oninumity Afrs 

6.0. 307 URBAN SYSTEMS • STORM DRAl 

FLOOD PLAIN MANAGEMENT. S 
.SEWERACn, .SOLID WASTE MANAGEMl 
BREV) 

J.A- l-.'l.lMXn, Divorsineil C.'onsultants Ine. 

6.0. 308 URBAN SY.STEMS ■ WATERWORKS. S 

SEWERAGE. SOLID WASTE MANAOEMF.N' 
DRAINAGE Kc FLOOD PLAIN MANAGEM 
BREV) 

J.A. ELLIOTT, Diversified Consultants Inc 

6.0. 329 STREAMS AND DRAINAGE BASINS - 

COUNTY. NEW YORK 
UNKNOWN, State Off. «)r Plan. Services 

6.03.30 PUTNAM COUNTY OITTCIAI. 
PROPOSALS EOR REVUSION AND EXPANSl 
UNKNOWN, State Off. of Plan. Services 

6.0332 COMPREHENSIVE PLAN • REPORT ( 
MENT AITON • VILLAGE OF EAST AURC 
T OWN OF AURORA. N Y. 

UNKNOWN. Aurora Planning Board 

6.0. 33.3 NATURAL CHARACTERISTICS OF C 

COUNTY. NEW YORK STATE 
//.//. LADAGE. Columbia Co. Planning Depl. 

6.0. 340 DRAINAGE STUDY • INVENTORY ANI 

SIS 

UNKNOWN. Genesee Finger Lake Reg. Board 

6.0. 352 FLOOD PLAIN ANALYSIS AND DISAS 

DY. CLATSOP AND TILLAMOOK C 
OREGON • 1972-1973 
UNKNOWN, Clatsop T illnniook Intergov. 




WIN 


6.0354 DEVELOPMENT IN FLOOD-PRONE .AREAS OF 
LINCOLN COUNTY. OREGON AUGUST. 1973 
V\'K\'0ii‘N. Lincoln Cu Planning Dept. 

6.0362 Fl.OOD CONTROL STUDY OF RIO GRANDE DE 
MANATl. MANATl AND BARCHLONElA. PUERTO 
RICO 

L/iVAA’OR'.V. State Planning BoarJ 

6.0.163 MYRTLE QF.ACH. S.C • COMPREHENSIVE 
DEVEl.OPMENT PLAN 
UNKNOU'N. Slate Planning & Gtams Div. 

6.0369 ZONING ORDINANCE. HUNTINGDON. lENNES- 
SEE 

L'-VA.VOIP-V, State Planning Commission 

6.0380 OSO CREEK TECHNICAL ASSISTANCE STUDY • 
PRELIMINARY STUDY ON THE PROdl.EMS AND 
OPPORTUNITIES FOR DEVELOPMENT OF OSO 
CREEK AND OSO BAY 

CINKS'OH'W U S Coastal fiend Reg Comm 

6.0381 SOU. AND WATER CO.NSERVATIO.N NEEDS IN- 
VENTORY. COOKE. GRAYSON AND FANNIN COUN- 
TIES, TF.XAS 

US'KSOW'S'. Texom.! Regional Planning Comm 

6.0385 PALACIOS COMPRETlCNSIvn PLAN - PHASE 2 • 
SUMMARY REPORT 

G.i.. lVfLLl4Af3'. Lockuood Andfc'vs Ncwm.in Inc 

U S. DEPT. OF INTERIOR • HU RECLAMATION 

6.0171 CI.OU'O SEEDING POTENTIAL FOR TWELVE 
RIVER BASINS 

R.D. ELIJOIT. .North Amct Wcalhct Consult 

6.0183 Fl.OOD HYDROLOGY INVESTIGATIONS 
F A. BF.RTLE. U S Dept, of the Interior. Hiire.nu of Recia- 
maiion 

U S. DEPT. OF INTERIOR - BUREAU OF MINES 

6.0015 ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. .SAUNDERS. WEST 
VIRGINIA • VOLUME I 
UNKNOWS. W A Wahler & Associates 

6.0040 ANALYSIS OF COAI. REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. SAUNDERS. WEST 
VIRGINIA • VOLUME 11, APPENDICES 
UNKNOWN. W A Wahler & Associates 

U S. DEPT OF INTERIOR • GEOLOGICAL SURVEY 

6.0020 FLOOD OF JULY 17. |9?2 IN CALI UP NEW 
-ME.XICO 

LA. WAITE. U.S Dept, of the Interior. Geological Survey 

6.0023 FLOOD FREOUFNCV AND HIGH-FLOW STUDIES 
UNKNOWN. U.S Dept, of the Interior. Geologic.'il Survey 

6.0034 FLOOD FREOUENCY SYNTHESIS FOR SMALI 
STREAMS • ALABAMA 

C O. AUNG, U S. Dept of the Interior, Geological Sumy 


6.0048 FLOOD FlU-OUENCY IN URB, 
COI.ORAIX) 

C, I.. DVCRLT. U S. Dept, of the Interior, C 
vcy 

6.W149 PEAK DISCHARGE AND FREQI. 
SMAl L W'ATHR.SHEDS IN COLORADO 

O L. nUCHf.T. U S. Dept, of the Interior. C 
vcy 

6.0058 FLOOD FLOWS FROM SMALL 
AREAS 

J D Camp, u s Dept of the Interior. Geolog 

6.0062 FLOW RFGUI.ATION EFFECTS 
Dl.'RLINGTON RE.SERVOIR FROM 
DOWNSTREAM TO WESTHOPE, NORTH 

JO. SHEARMAN, U S Dept of the Interi< 
Survey 

6.0063 FLOOD CHARACT'ERLS I ICS C 
DRAINAGE AREAS. IDAHO 

C A. THOMAS. U.S Dept of the Interior, C 
vcy 

6.0067 HYDROLOGIC AND HlOl.OCilC 5 
SOUTMWE.ST FLORIDA (HIG CYPRESS) 

H. KLEIN, U.S. DciJt. of the Interior. Geologic 

6.0068 RESPONSE OF’ WATER LliVIXS 
CONTROL OPERATIONS IN SOU 
FLORIDA 

II'. -1. PITT. U..S. Dept, of the Interior. Geoltigii 

6.0069 HYDROl.OCilC HASG FOR WATEI 
MENT, DADE COUNTY. FLORIDA 

UNKNOWN. U.S Dept, of the Interioi. Geoli 

6.0071 EST UARINE HYDROl.fXiY OF T AMI 

CR aooDWIN. U.S Depi. of the Interior. C 
vcy 

6.0075 FLOOD HYDROl.OfJY ON S.MALI. 
AREAS IN GEORGIA 

H.(). CiOl.DF.N. U.S. Dept, of the Inletiot, G 
vcy 

6.0079 FLOOD INVESTIGATIONS FOR SM/1 
IDAHO 

UNKNOWN. U.S. Dept, of the Interior, Gcok 

6.0082 Fl.OOD FI.OWS l-RO.Vl SMALL 
BASINS IN ILLINOIS 

G. H' CURTIS. U.S. Dept of tlio Interior. Geol 

6.0090 STREAMFI.OW CHARACTERISTICS. 

R. HEDMAN. U.S. Dopt. of the Interior. Gcok 

6.0091 FLOOD INVESTIGATIONS - HIGHW/ 
SION - KANSAS 

H. R HEJI., U s. Dept of the Interior, Geologi 

6.0093 FLOOD-FUEOUENCY STUDY • KENT 

C.H. HaNNUM. U.S. Dept of the Interior. 0 

vcy 

6.0094 FLOOD FREOUENCY OF S.MALL 5 
LOUISIANA 

iJNKNOWN. U S. Dept, of the Interior. Geok 

6.0102 FLOODS FROM SMALL DRAINAG 


SUPPORTING ORGANIZATION 


C.G JOHSSONy U S. DcpL of the Interior. Geological Sur- 
vey 

6.01 14 BRIDGE SITE INVESTIGATIONS 

C.H. TATE, U S- Dept, of the Interior. Geological Survey 

6.0115 SPECIAL FLOOD REPORTS • MISSISSIPPI 
C.il. TATE, U-S. Depl of the Interior, Geological Survey 

6.0129 INVESTIGATION AND ANALYSIS OF FLOODS 
FOR SMALL DRAINAGE AREAS IN NIiW MEXICO 
A-G. SCOTT, U S. Dept, of the Interior, Geological Survey 

6.0134 EFFECTS OF URUANIZAIION ON FLOODS AT 
WINSTON-SALEM. NORTH CAROLINA 

A.L. PUTNAM, U.S. Dept, of the Interior, Geological Sur- 
vey 

6.0135 EFFECTS OF URBANIZATION ON FLOODS AT 
DURHAM, NORTH CAROLINA 

A.L. PUTNAM, U.S Dept, of the Interior. Gcologiciil Stir- 
vey 

6.0136 EFFECTS OF URBANIZATION ON FLOODS AT 
LENOIR, NORTH CAROLINA 

A L. PUTNAM, U.S. Dept, of the Interior, Geological Sur- 
vey 

6.0138 MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS. EF- 
FECTS OF DRAINAGE BASIN CHARACI ERISTICS • 
NORTH DAKOTA 

O A. CROSIiY. U.S, Dept, of the Interior, Geological Survey 

6.0139 STATEWIDE FI-OOD-FREQUENCY REPORT • 
OKLAHOMA 

y.B. SAUER, U.S. Dept, of the Irtlcrior, Ocologica) Survey 

6.0140 INVESTIGATION AND ANAI.YSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

UNKNOWN. U.S. Dept, of the Interior. Ccohigical Survey 

6.0J43 TEST OF THE ERTS-DATA COLLECTION 
SYSTEM IN THE SUSQUEHANNA RIVER BASIN 
UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

6.0147 FLOOD INVESTIGATIONS • TENNESSEE 

UNKNOWN, U.S. Dept, of ilie Interior, Geological Survey 

6.0149 HYDROLOGIC INVESTIGATION OF SMAl.L 
DRAINAGE AREAS IN TEXAS 
UNKNOWN , U.S. Dept, of the Interior. Geological Survey 

6.0156 RUNOFF SIMULATION 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0161 FLOODWAY EVALUATIONS BEFORE & AF1ER 
CHANNEL MODIFICATION.S ASSUMING lOTAl. 
MF.TROPOLITAN DEVELOPMENT IN DRAINAGE 
BASINS JEFFERSON COUNTY. ALABAMA 
A.L. KNIGHT, U.S. Dept, of the Interior, Geological Survey 

6.0164 APPLICATIONS OF AERIAI. MEASUREMENTS 
TECHNIQUES 

M L. BROWN, U.S Dept, of the Interior. Geological Survey 

6.0165 DEVELOPMENT OF AERIAL MEASUREMENT 
TECHNIQUES 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 


J A .'UNGER, U S Dept of the Interior. Geologii 

6.0176 FLOODS FROM SMALL DRAINAGE 
CALIFORNIA 

A.O. IVAANANPSN, U.S. Depl of the Interior, 
Survey 

6.0180 FLOOD-FREQUENCY UELATIONSHI 
SMALL DRAINAGE AREAS • VIRGINIA 
E.M MILLER, U.S. Dept of tlie Interior. Geol 
vey 

6.1)184 DENVER METROPOLI I AN AREA. COL 
R.M. LINDVALL, U.S. Dept of the Interior. 
Survey 

6.0185 MOUNIAIN SOILS, FRONT RANGE 
CORRIDOR 

KI. PIERCE, U.S. Dept, of the Interior. Geok.gi< 

6.IH86 PEAK DISCHARGE AND FREOUEh 
SMALL WATERSHEDS IN COLORADO 
UNKNOWN, U S. Depl. of tl»e Interior, Geologit 

6.0187 Fl.OOD FREQUENCY IN URBAN 
COI.ORADO 

UNKNOWN. U.S. Depl. of the IntCTior, Geologit 

6.0188 HAMILTON 2 DEGREE 

J.l) U.S. DC|)t. of the Interior. Ccttingici 

6.0193 SMAl.L STREAM FLOOD CHARACTERI 
M l). THOMAS. U.S. Dept, of the Interior. GccjI 
vcy 

6.0210 PEAK Fl.OW FROM SMAl.L DRAINAGI 
CONNECTICUT 

J HORTON. U.S. Depl. of the Interior, Geologic. 

6.021 1 HYDROl.OCY OF OUTSTANDING EI.OC 
T\.J KENNEDY, U.S. Dept, of the Iniurior, Gcttl 

vcy 

6.0215 FLOOD-I ROOUENCY AND BASIN PAI 
RELATIONSHIPS IN SMALL DRAINAGE AR 
U.C. RIGGS, U S. Dept, of the Interior, Geologici 

6.0218 IMPROVEMENT IN FLOOD-FREOUENC 
YSIS 

UNKNOWN, U S. Dept. «)f the Interior, Geologic 

6.0220 DEVELOPMENT OF HYDROLOGIC D> 
WORKS IN URBAN AREAS 

UNKNOWN. U.S Dept, of the Interior. Geologic 

6.0221 PROGRAM DESIGN-IO?! • SAN FRANCl 
REGION ENVIRONMENT AND RE 
PLANNING STUDY 

UNKNOWN, U.S. Dept, of the Interior, Geologic 

6.0230 GEOHYDROLOGIC CONDHIONS ANl 
POTENTIALS IN 'IHE SINK AREAS 01 
WESTERN SEMlNOl.E COUNl Y. FLORIDA 
W. ANDERSON. U.S. Dept of the Interior. Geol 
vey 

6,0233 MAGNITUDE AND FREQUENCY OF FI. 
SMALL DRAINAGE AREAS IN FLORIDA 
H'.C. BRIDGES. U.S Dept, of the Interi.ir. Geol 


A nt AO DCDoicv/AiicviiDnAkt u vr\Dr^t rtnv ext trtv 


6.0244 ATLANTA MOT ROPOl.lTAN AREA URBAN 
FLOOD RUNOFF CHARACfERJSTTCS - GEORGIA 

H a. GOLDLTv', U.S. Dcpi. of Inierioi, Geologkaf Sut- 

• vey 

6.0248 FLOOD INUNDATION STUDY • WISCONSIN 

R S f/K4Nr. U S Dcpl of Ihe Inlciiof. Geological Survey 

6.0249 SPECIAL FLOOD DATA COLLECTION. HAWAII 

R. LEE, U S. Dept of the Interior. Geological Stir%-cy 

6.0250 FLOOD PLAIN .MAPPl.NG IN HAWAII 

R J/. i\'AKMfJARA. U.S. Dept of the Interior. Geological 
Survey 

6.0251 SPECIAL FLOOD-DATA COLLECTION - HAWAII 
Uf^Kf^OiVN, U S. Dept, of the Interior. Geological Survey 

6.0254 MAGNITUDE AND FREOUF.NCY OF FIXWOS IN 
SMALL DRAINAGE BASINS IN IDAHO 

C.A THOMAS, U.S Dept of the Interior. Geological Sur- 
vey 

6.0255 DEPTH AND FREOUFNCY OF FLOODS IN IL- 
LINOIS 

J.D C^lAfP, US Dept, ivf the Interior. Ocological Survey 

6.0256 FLOOD FREQUENCY STUDY ILLINOIS 

J M. CARNS, U.S. Dept of tUc Interior. Geological Survey 

6.0261 FLOOD INUNDATION MAPPING. NORTHEAST- 
ERN ILLINOIS 

A.W. NOEHRr., US. Dept, of the Interior. Geological Sur- 
vey 

6.0274 FLOOD PROFILES OF IOWA ST REAMS 

U O- LaRA. U S Dept, of the Interior. Geological Survey 

6.0275 FLOOD PROFILES A: FLOOD-PLAIN INFORMA- 
TION, LINN COUNTY. IOWA 

O.CJ. LARA. U.S Dept of the Interior. Geological Survey 

6.0276 FLOOD PROFILES <& FLOOD-PI..AIN INFORMA- 
TION. CEDAR RAPIDS. IOWA 

O.G LaRA, U.S. Dept of (he Iniciiof. Geological Survey 

6.0277 FLOOD PROFILES AND H.OOD-Pi.AIN INFOR- 
MATION FOR UNIVERSITY BRANCH. DRY RUN 
CREEK. CEDAR FALLS. IOWA 

OXi. LARA, U S. Dept of the Interior. Gcolngie<il Survey 

6.0278 FLOOD FREQUENCY. I.OG-PEARSON TYPE JII 
ANALYSIS - IOWA 

O-G. LARA, U.S Dept of Ihe Inferior, Geological Survey 

6.0279 FLOOD PROFILES AND FLOODPLAIN INFOR- 
MATION, CEDAR RAPIDS. IOWA 

H H. SCHWOB. U.S. Dept of the Interior. Geological Sur- 
vey 

6.0280 FLOOD PROFILES AND FI.OOD-PI.AIN INFOR- 
MATION. LINN COUNTY, IOWA 

H H. SCHWOB. U.S Dept, of the Interior. Geological Sur- 
vey 

6.0281 EFFECT OF URBANIidATION ON FI.OOD RU- 
NOFF - WICHITA AREA. KANSAS 

C.O. CEJCER, U.S. Dept of the Interior. Geological Survey 

6.0282 EFFECT OF URBANIZATION ON FLOOD KU- 
'•-cp - WICHITA AREA 

tCHAROS. U.S Dent of the Interior. Geoloeictil Siir- 


G.S HAYES. Stale Highway Ctniiniissinu 

6.0296 FLOOD CHARACI ERIS 1 1( S 
DRAINAGE BASINS IN VERMONI 

C 6' JOHNSON. US Dept, of the intvii 
vey 

6.0297 FI.OOD CHARACfERlS 1 1( '.S 
DRAINAGE BASINS IN RIIODI- ISI A 

CC JOHNSON. U S Dept, of the Itilvti 
vey 

6.0. 10.1 WATER RESOURCES OF I Ml 

THE NORTH DRAINAGE BASIN IN ! 
R W AfACLAY. US. Dept of the liiu-ii, 
vey 

6.0304 FLOOD PLAIN STUDIES -MINNI 
HNKNOWN. U.S. Dept, of the Inieihu, ( 

6.0. 105 FLOOD PLAIN MANA(il-MI 

LOWER MINNE.SOrA RIVER 
UNKNOWN, U S Dept of the Inleiior. < 

6.0. 110 CITY OF JACK.SON. MISSI 

RESOURCES STUDY 
B E. WAS.S'ON. u s Dept of the Itik-rii>i. 

6.0311 CITY OF JACKSON WATE.U Ul S 
K y WH.SON, U.S. Dept, of the luierioi, 

6.0. 1)6 DEVELOPMENT OF MAt 

FREOUF-NCY RELATIONSHIPS O 
SMALL STREAMS OF MISSOURI 
LD. HaUTH. U,.S. Dept, of the Inieiinr. 

6.0. M7 HYDROLOGY OP .STREAMS 

METROPOLITAN AREA 
O.W. SI'LNCER, U.S. Dept, of tlic luteii 
vey 

6.0. HK S10RAGE REOUIREMEN I ,S 

FLOOD FLOWS OF MISSOURI SIRE 
UNKNOWN, U.S. Dept, of the litterioi. ' 

6.0319 HYDROLOGY OF STREAMS 
COUNTY - MISSOURI 
UNKNOWN. U.S Dept, of the lineiii)T. ' 

6.0-125 FI.OOD PLAIN AND PEAK I I O' 
JERSEY 

T.G’. ROSS, U.S. Dept, of the lnterk)r. (it 

6.0326 DETERMINATION OI- FLOOD 
PROFILE.S. & FLOOD INUNDA I ION 
UNKNOWN. U.S. Dept of the Interior, 

6.03.11 FLOOD INVESTIGATIONS - NIT 
B. DUNN, U.S. Dept, of the Interior, (iei 

6.0342 EKFEC'TS OF URBANIZATION 
CHARLOTTE, NORTH CAROLINA 

WM. EDD/NS. U..S. Dept, of the Interior 

6.0343 EFFEC’TS OF URBANIZATION 
MORGANTON. NORTH CAROLINA 

A.L. PUTNAM, U S. Dept, of the Intcri' 
vey 

6.0344 MAGNITUDE AND FREOUENC' 
SMALL S TREAMS • NORTH DAKO'I 

n.A CROSBY. U.S Dent of the Interior 


SUPPORTING ORGANIZATION 


FLOODS 


6.0357 THE EFFECF OF GROUND-WATER CONDITIONS 
ON l.OCAl. FLOODING IN THE KINGSTON AREA, 
PENNSYLVANIA 

UNKNOWN, U S. Depi. of the Interior, Geologienl Survey 

6.0364 FLOOD PLAIN INUNDATION 

UNKNOWN, U.S Dept, of the Interior, Geological Survey 

6.0365 FLOOD FREQUENCY OF SMALL AREAS - 
SOUTH CAROLINA 

UNKNOWN, U S Dept, of the Interior, Geological Survey 

6.0366 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 

6.0370 FLOODING OF SMALL STREAMS IN NASH- 
VILLE-DAVIDSON COUNTY AREA, TENNESSEE 

L.C. CONN. U.S. Dept of the Interior, Geological Survey 

6.0371 INVESTIGATION OF THE MAGNliUDIl AND 
FREQUENCY OF FLOODS ON SMAt.L STREAMS IN 
TENNESSEE 

H.C WIBBLN. U S. Dept, of the Interior, Geological SvKvey 

6.0372 URBAN HYDROLOGY STUDY - AUSTIN. TEXAS 
J.W nOAHD, U S. Dept, of the Interior. Gettlogical Survey 

6.0373 URBAN HYDROLOGY SLUDIES OF SELECTED 
AREAS IN TEXAS • DALLAS. AUSTIN 

J.D- liOHN, U.fS. Dept, of the Interior. Geological Survey 

6.0374 EFFECTS OF URBANIZATION ON IT.OODS IN 
THE DALLAS. TEXAS ME I ROPOI.ITAN AREA 

G.R. DEMPSTER, U.S. Dept of the Interior. Geological 
Survey 

5.0375 HYDROLOGIC STUDIES OF SMALL RURAL 
TEXAS WATERSHEDS 

W.H. COINES, U.S. Dept, of the Interior, Geological Survey 

6.0376 EFFECTS OF URBANIZATION ON FLOODS IN 
THE HOUSTON. TEXAS METROPOLITAN AREA 

S.I.. JOHNSON, U S. Dept of the Interior, Geological Sur- 
vey 

6.0377 URBAN HYDROLOGY STUDY - SAN ANTONIO. 
TEXAS 

UNKNOWN, U.S Dept of the Imcrior, Gcnlogtcal Survey 

6.0382 URBAN HYDROLOGY .STUDY, DAI.I.AS. TEXAS 
G.R. DEMPSTER, U.S. Dept, of the Interior, Gcolr*gical 

Survey 

6.0383 URBAN HYDROLOGY STUDY - FORT WORTH. 
TEXAS 

B.B. HAMPTON, U.S. Dept, of the Interior, Geological Sur- 
vey 

6.0384 URBAN HYDROLOGY STUDY - DALLAS COUN- 
TY. TEXAS 

fl.C. M/l.S.SEY, U.S. Dept, of the Interior. Geological Survey 

6.0386 URBAN HYDROLOGY STUDY - HOUSTON. 
TEXAS 

S.L. JOHNSON, U.S. Dept, of the Interior, Geologicnl Sur- 
vey 

6.0389 URBAN HYDROLOGY STUDY. SAN ANTONIO. 
TEXAS 


6.0394 TECHNIQUES OF FLfK)D-PLAIN MAPPING FOR 
LAND-USE MANAGEMENT OF FLOOD PLAINS 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 

6.0395 SEDIMENT MOVEMENT AND HILISLOPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION • VIRGINIA 

UNKNOWN. U.S. Dept, of the Interior. Geological Survey 

6.0400 URBAN HYDROl.fXiY OF STREAMS IN FAIR- 
FAX COUNTY 

P.L. SOt/LE. U.S. IX’pl. of the Interior, Geological Survey 

6.040J URBAN FLOOD MYDROI.OGY OK STREAMS IN 
FAIRFAX COUNTY. VIRGINIA 
/•■/». KAPtNO.S. U S. Dept, of the Interior. Geological .Sur- 
vey 

6.0403 FLOOD PROFILES AND INUNDATED AREAS 

ALONG THE LOWER NISQUALI.Y RIVER, 
WASHINGTON 

J.E. CVMMANS, U S Dept, tif the Interior. Geological Sur- 
vey 

6.0404 FLOOD PROFILES AND INUNDATED AREAS 

ALONG IHE SKOKOMISH RIVER, WASHINGTON 

J.E CUMMANS, U.S Dept of the Interior, Geological Sur- 
vey 

6.0407 REGIONAL FLOOD-FREQUENCY STUDY 
(PHASE II) 

D C. CONGER, U S. Depi. of the Interior, Geological Sur- 
vey 

6.0408 HYDROLOGIC EFFECTS OF A SMALL RliSER- 
VOm ON THE WATER SYSTEM OF NEDEIU.O 
CREEK, WISCONSIN 

r.A KAMMERrR. U.S. Dept, of the Interior, Oeoltiglcal 
Survey 

6.0409 FLOOD INUNDATION STUDY. WISCONSIN 

JO SUFMMAN, U.S. Dept of the Interior, GctJlogical Sur- 
vey 

6.0414 FL(X)D INVESTIGATIONS IN WYOMING 

H W. LOWHAM. U.S. Dept of the Interior. Geological Sur- 
vey 

6.0415 STUDY OF Fl.OOD HYDROGRAPHS FOR SMALL 
DRAINAGE BASINS IN WYOMING 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

U.S. DEFT. OF INTERIOR - O WTR. RES. RCH. 

6.0013 EVALUATION OF Fl.OOD INSURANCE IN A DIS- 
ASTER AREA 

IV.R. WAl.KER, Vtrginin Polytechnic Instilvitc. GraiJuntc 
School 

6.0018 URBAN GROWTH, RUNOFF. HXTERNAI.TnES. 
AND INCOME. DISTRIBUTION EFFECTS IN RAI.,STON 
CREEK WA3 ERSHEDS 

J.R. BARNARD, Univ. of Iowa, School of L.iberal Arts 

6.0073 CASE STUDY OF REMEDIAL FLOOD MANAGE- 
MENT IN AN URBAN AREA - PHASE III 
/..£). JAMES. Georgia Inst, of Technology, Environmental 
Resources Center 


FLOODS 


SUPPORTING ORGa; 


6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THF. ISLAND OF OAHU. HAWAII 
Y FOK. Univ of Hawaii. Waler Resources Research C(r. 

6.01 IJ FORECASTING RAlNFAll- AND SNOWMKl.T 
FLOODS ON UPPER MIDWESTERN WATERSHEDS 
C F. HOWEfiS. Univ. of MinnesoU. St. Anthony Falls 
HydrI Lab 

6.0137 USE OF .MULTISPECTRAI. PHOTOGRAPHY IN 
WATER RESOURCE PLANNING AND .MANAGE- 
MENT IN NORTH CAROLINA 
C IP M'ELBY, Univ. of North Carolina. School of Agricul- 
ture 

6.0144 OPTIMAL ANTECEDENT PRECIPITATION IN- 
DICES FOR SMALL EASTERN WATERSHEDS 

B. M REICH, Penn Stale University. Inst. Res Land & 
Wtr. Resouf 

6.0153 MODELING THE TOTAL HYDROLOGIC- 
SOCIOLOCIC FLOW SYSTEM OF URBAN AREAS 
PHASE 111 

IP.//. A'WOREiVS, Utah Slate University. Schoi>l of Social 
Science 

6.0154 PRE.SENT AND POTENTIAL MULTIPLE USF.S OF 
CANAL SYSTEMS - PHASE I 

K LI,\'HA\’AS'l), Utah State University. Utah Ctr. For Wtr. 
Resouf Res 

6.0163 DEVELOPMENT OF AN ALASKAN CONCEP- 
TUAL watershed MODEL 
R F- CaRLSO^'. Univ of AlasLa. Inst of Water Resources 

6.0166 THE IMPACT OF URBANIZATION ON WATER 
YIELD. FLOOD PEAK. SEDIMF.ST YIELD. AND 
WATER QUALITY IN THE BERKELEY HILLS. 
CALIFORNIA 

J R. MCBRIDE. Univ of California. School of Forestry 

6.0175 PLAN FOR.MULATION AND EVALUATION IN 
MULTIPLE PURPOSE WATER RESOURCE PROJECT • 
A FRAMEWORK FOR REGIONAL PLANNING (AB- 
BREV) 

LUSEN, I N T A S A Incorporated 

6.0191 SOCIALLY DEFINED ENVIRONMENTAL 
VALUES IN URBAN WATER RESOURCES PLANNING 
D IP. HILL. Resources Development Consult. 

6.0238 SYNTHESIZING A PROCEDURE FOR FORMU- 
LATING URBAN FLOOD CONTROL PROGRAMS 
L 0. JAMES, Georgia Insi of Technology. Envitonmcnlnl 
Resources Center 

6.0246 SPACE TIME VARIATIONS IN HIGH INTE.NSITY 
RAINFALL ON THE WINDWARD COAST OF THE 
ISLAND OF HAWAII (PHASE ill) 

C. M- FULLERTON, Univ. of Hatvail, Cloud Physics Obser- 
vatory 

6.0267 HYDROLOGIC MODELS OF THE GREAT LAKES 
D D. MEREDITH, Univ. of Illinois. School of Engineering 

6.0271 WaBA.SH river SYSTEMS MODELS FOR PRO- 
JECT MANAGEMENT. PLANNING AND EVALUA- 


6.0292 DETERMINATION OF DECISION 
PROCESSES IN WATER RESOURCE PLANN 
DEVELOPMENT • THE CONNECDCUT RIVi 

E.R KAYNOR. Univ of Massachusetts, School of 

6.0293 l.EGAL ISSUES ON ECONOMIC UUI.IZ/ 
THE CONNECnCLT RIVER FLOOD PLAINS 

/) WILKES. Univ of Massachii.setls. Man & Hi 
tncni Inst 

6.0306 SOCIO ECONOMIC IMPLICATIONS OF 
NATIVE WATER RESOURCES POLICIES 
NRSOTA 

J J WAELTI. Univ of Minnesota, School of Agric 

6.0322 EVALUATION OF FLOOD PEAK PRE 
METHODS IN SEMI-ARID REGIONS IN R 
TO DAM SAFETY 

A If. CUNNINGHAM, Univ of Nevada. Desert R< 
stitiile 

6.0334 REDESIGNING f-T.OOD MANAGEMENT 
JECT AGNF-S • PHASE I 
DJ ALLEL, Cornel) University. Water Resou. 
Sc Cir. 

6.0345 COSr-EFFECTTVENESS ANALYSES 
GIONAL FLOOD PLAIN MANAGEMENT AC 
C.M. CLARK. Ohio State University, School of Rr 

6.0360 SOCIOLOGICAL IMPACT OF A FLC 
TROl. RE.SERVOIR 

S.M LF.ADLEY, Penn. Slate University. Inst, Re; 
Wtr, Rcsour. 

6.0378 TECHNIQUE FOR PROJECflNC Al.TE 
FUTURES FOR WATER RESOURCE Pl.ANNT 
L.R BEARD, Univ. of Texas, Clr. Res, in Water I 

6.0406 STORM characteristics AND RAIN 
TENSrrY IN WE.ST VIRGINIA 
WH. DICKERSON, West Va. University. Water 
Insiitiiie 

U S DEIT OF INTERIOR • O.W.R.T 

6.0004 FACTORS AFFECTING UELOCATl 
RESPONSE 10 RESERVOIR DEVELOPMENT 
R.J iUJRDCE, Univ of Kentucky. Water Rest 
stitutc 

6.0007 CASE STUDY OF f-CONOMIC ASPECTS 
FEDERAl. FLOOD INSURANCE PROGRAM 
L.R. CHEATHAM. Mis.sissippi St. University. 
School 

6.0019 THE GENERATION OF FLOOD DAMA 
SEQUENCES 

J.P. BREADEN. Univ. of Kentucky. Water Rest 
stitutc 

6.00SI A STUDY OF THE OPTIMAL MIX OF 
AND PUBI.IC ACTION FOR LCXTAL AND Rl 
WATER CONSERVATION 
RF MINNEHAN, Univ. of Delaware. Division 
Affairs 


R. WANG. Univ of Hawaii, Water Resources Research Ctr. 

6.0080 A METHODOLOGY STUDY TO DEVELOP 
EVALUATION CRITERIA FOR WILD AND SCENIC 
RIVERS • REPORT ON FLOOD CONTROL SUBPRO- 
JECT ■ IDAHO 

J.J. PEEBLES. Univ of Idaho, Water Resources Research 
Inst. 

6.0088 INITIAL RESULTS FROM THE UPPER WABASH 
SIMULATION MODEL 

T.P. CHANG. Purdue University, Water Resources Research 
Ctr. 

6.0089 PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON ‘MUDFLATS’ IN IOWA'S 
LARGE RESERVOIR SYSTEMS 

J.A. WILSON. Iowa State University, Water Resources 
Research Inst. 

6.0092 STREAMFLOW PAITERNS WATERSHED 
CHARACTERISTICS 1HROUGH USE OF OPSIIT - A 
SELF CALIBRATING VERSION OF SIANFORD 
WATERSHED MODEL (ABUREV) 

L.D JAMES. Univ. of Kentucky, Water Ucsouices Institute 

6.0105 FLOOD PROOFING DECISIONS UNDER UNCER- 
TAINTY - AN APPLICATION TO THE CONNECflCUT 
RIVER BASIN 

P. AKLILU. Univ. of Massiichtisutts, Water Resources 
Research Ctr. 

6.0107 DESIGN OF OPTIMAL PRECIPITATION NET- 
WORKS 

W.M. GRAYMAN, Mass. Inst, of Technology. School of En- 
gineering 

6.0122 SPILLWAY DESIGN FLOODS FOR SMALL DAMS 
IN RURAL MISSOURI 

T.E. HARBAUOH. Univ. of Missouri, Water Resources 
Research Ctr. 

6.012.1 OPTIMIZATION OF OPERATION OF A SYSTEM 
OF FLOOD CONTROL RESI-RVOIRS 

A. T. lUELMFELT, Univ of Missouri. School of Engineering 

6.0124 FLOOD WAVES FROM A CONTROLLED 
BREACHED DAM 

TE. HARBAUGH. Univ of Missouri, Water Resources 
Research Ctr. 

6.0126 DEVELOPMENT OF AN OPERATIONS MODEL 
FOR MONTANA'S WATER RESOURCES. MIDDLE 
CREEK RESERVOIR OPERATION 

T.T. WILLIAMS. Muiiliina Slate University. Water 
Resources Research Ctr. 

6.013 1 USE OF SYSTEMS ANALYSIS IN THE DEVELOP- 
MENT OF WATER RESOURCES MANAGEMENT 
PLANS FOR NEW YORK STATE - ADDENDUM 

C.S. LIU. State Dept, of Env. Conserv. 

6.0132 AN EVALUATION OF URBAN FLOOD PLAINS 

J.E. GODDARD. Amer Soc. of Civil Engrs. 

6.0146 FLOOD SERIES FOR GAGED PENNSYLVANIA 
STREAMS 

B. M. REICH. Penn. State Univer.sity. Inst. Res. L.nnd & 

Wfr R^cniir 


6.0151 ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVELOPMENI-.A CASE STUDY • 
TEXAS 

D. R UASCO. Texas A & M University System, School of 
Engineering 

6.0237 IMPLICATIONS OF ZONING AS AN URBAN 
WATER MANAGEMENT MEA.SURE • GEORCilA 

C.F l-'LOyi). Univ. of Georgia. School <if Busine.ss AJniin. 

6.0239 THE Fl.OOD PI. AIN AS A RESIDENTIAL CHOICE 
- RESIDENT ATHTUDES AND PERCEPflONS AND 
THEIR IMPLICATIONS TO Fl.OOD PLAIN MANAGE- 
MENT POLICY 

L I) JAMES. Georgia Inst, of Technology. Environnientiil 
Resources Center 

6.0240 THE PEACHTREE CREEK WATERSHED AS A 
CASE HISTORY IN URBAN FLOOD PLAIN 
DEVF.LOPMFNT 

L I) JAMES. Georgia Inst, of Technology, Environmental 
Resources Center 

6.0241 TRAVEL TIME OF GEORGIA .STREAMS 

.A.M. LUMli. Geurgisi Inst, of Technology, Environmental 
Resources Center 

6.0242 THE EFFECTS OF LAND USE CHANGE ON THE 
HYDROLOGY OF AN URBAN WATERSHED 

J.R WALLACE. Georgia Inst, of Technology. Environmenljil 
Resources Center 

6.0243 A PROGRAM FOR METROPOLITAN WATER 
MANAGEMENT' 

C.E. WU.Ll'.KE. Georgia Inst, of Technology. Environmenttil 
Resources Center 

6.0266 AN APPRAISAL OF FLOODPLAIN REGULA- 
TIONS IN rue STATES OF ILLINOIS, INDIANA. 
IOWA, MISSOURI AND OHIO 

W M. KEITH. Univ. of Illinois, Water Rc.sourccs Center 

6.0269 HYDRAULICS OF SHALLOW Fl.OWS OVER STA- 
BLE ERODED SAND SURFACES DEFINED BY AREA 
SPEC! RA 

JR. BURNEY, Piirtiiic University. Water Resources 
Research Ctr. 

6.0270 THE EFFECT OF URBANIZATION ON 
HYDROLOGY OF WATERSHEDS - INDIANA 

J IP. OELLEVR, Purdue University, School of Engineering 

6.0272 ECONOMIC FACFORS AFFECTING CHANGE IN 
THE IN TENSITY OF FLOOD PLAIN USE 

J.R. BARNARD, lowji State University. Water Resources 
Research Inst 

6.0273 THE HUMAN ECOLOGICAL IMPACT OF STRUC- 
TURAL FLOOD CONTROL ON THE IOWA RIVER. 
IOWA 

J.S. OARDNER, Iowa State University. Water Resources 
Research Inst. 

6.028S OPSET PROGRAM FOR COMPUTERIZED 
SELECnON OF WATERSHED PARAMETER VAl.UES 
FOR THE STANFORD WATERSHED MODEL 

E. Y. LIOU. Univ. of Kentucky, Water Resources Institute 

6.0288 DATA AND MANAGEMENT NEEDS FOR WATER 
RELATED LAND AREAS - MAINE 


REDUCTION ALTERNATIVES IN THE MINNESOTA 
RIVER BASIN 

A R. HOPF.S1AS, Uiiiv. of Minnewua. Water Resources 
Research Cir. 

6.0301 FLOOD FORF.CASTING IN THE UPPER MID 
WEST • DATA ASSEMBLY AND PRELIMINARY 
ANALYSIS 

A h'. PABST. Univ. of Minnesota. Si. Anthony Falls Hydrl 
l.ali. 

6.03C2 THE FFFF.CTIVENESS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER .MINNESOTA RIVER 
WATERSHED DISTRICT 
L'A'KA'OiriV, Lov'.er Minn Riv. Wirshed Dist 

6.0321 FLOODPLAIN MAPPING AND PLANNING FOR 
THE 50 AND 100 YEAR INTERVAL FLOOD ZONES 
OF THE BITTERROOT VALLEY. MONTAN.A 
K M .VOLTA', Montana State University. Water Restmrees 
Research Cir 

6.0324 ECONO.MIC OASIS FOR WATER RESOURCES 
ANALYSIS 

U' WHiPPLh, Rutgers the Slate University. Water 
Resources Research Inst. 

6.0328 THE USE OF SYSTEMS ANALYSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAGE- 
MENT PLANS FOR NEW YORK STATE • VOLUME I 
A C. TP.r>ROW, Stale Div of Water Resources 

6.033S STUDIES IN THE ANALYSIS OF 

metropolitan Water resource systems • 

VOl.UME IV . MODELS FOR MANAGING 
MF.TROPOI.ITAN SURFACE WATER SYSTEMS 
J.R. FERGUSSOS'. Cornell Urtnersity. Water Rcsoii. fk 
Marine Sc Ctr. 

6.0338 HYDROLOGIC EFFECTS OF URBANIZATION IN 
THE UNITED STATES 

M B. MCPHERSON, Amer Soc. of Civil Engrs. 

6.0339 URBAN RUNOFF 

M.B MCPHERSON. Amcr. Soc. of Civil Engrs 

6.0351 APPRAISAI. OF THE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA 
UNKNOWN, State Water Resoui. Ooaid 

6.0353 A COMPILATION OF FLOOD ABATEMENT PRO- 
JECTS IN OREGON 

R.E. EMMER. Oregon State University, Water Resources 
Research Inst 

6.0355 AN EVALUATION OF HURRICANE AGNES 
FLOODS IN CO.MPARISON TO BRIDGE DESIGN IN- 
FORMATION AVAILABLE FOR PENNSYLVANIA 
CONTEMPORANEOUSLY 
8.M. Rt'/CH, Unknown Inst, or Indiv. Grant 

6.0361 EFFECT OF AGNES FLOODS ON ANNUAl SE- 
RIES IN PENNSYLVANIA 

B.M. REJCH, Penn State University. Inst. Res. Land & 
Wtr. Resour. 

6.0379 WATER FOR TF,XAS URBAN WATER 
RESOURCES PLANNING AND .MANAGEMENT - THE 
PROCEEDINGS OF THE ANNUAL CONFERENCE 
HELD AT SAN ANTONIO (AUBREV) 

UNKNOWN, Tex.as A & M University System, Water 
Resources Institute 


Re.sourccs Center 

6.0391) DEFINING THE HLFMENTS OF THE SO( 
CAl. SYSTEM RELATED TO DRAINAGE PR 
OF URBAN AREAS 

»•// ANDREWS. Utah State University, Inst I- 
Science Res. 

6.0396 NUMERICAL STUDIES OF UNSTEADY I 
THE JAMES RIVER • VIRGINIA 

ON. CONTRACTOR. Virginia Polytechnic Imtitut 
of Engineering 

6.0397 PUBLIC CHOICE AND THE DISTRIBUI 
BENEITT.S AND COSTS 01- MOOD PI AIN I 
TION • VIRGINIA 

L A. SHABMAN. Virginia Polytechnic Institute. 
Agriculture 

6.0399 FLCK)D DAMAGE AHATI-MENT STTH 
VIRGINIA 

W R. WAI.KFR. Virginia Polytechnic Inslitnn 
Resources Research Ctr. 

6.0410 WATER RESOURCES POLICY IN WISC 
VOLUME IV - FLOOD PLAIN MANAGEMEN 

S.A. KVSl.ER. UnIv. of Wisconsin. Water Resnurtt 

6.0411 NEW TECHNIOUDS TOR DELINEAT 
FLOOD PLAIN HAZARD ZONES - SOIL SlJR' 

C ll l.EE, Univ of Wisconsin. Water Resources (N 

6.0412 REMOTE SENSING FOR RESOURCE M 
MENT AND MOOD PLAIN DELINEATION 

C J MHJ'RKl). Univ. of WRconain, School of Agt 

6.0413 THE USE OF DETAILED SOILS INFOR 
FOR DEI.INEATINO AND REGULATING 
PLAINS • LEGAI. AND ADMINISTRATIV 
SIDERATIONS 

D.A. YaSCiCiF.N. Univ. of Wi.sconsin. Water 1 
Cooler 


U.S, DF.Pl . OF T IiANSPOUTAT lON - I-.H./ 

6.0043 FLOODS FROM SMALL DRAINAGE A1 
CALIFORNIA 

A. O. WAANaNEN, StHtu Dept, of Trar^sponalioft 

6.0050 FLOOD PROTECTION AT CULVERT OU' 

D. U. SIMON.S, Cctlorado Stale University. Schoc 
gineering 

6.0059 INVESTIGATION AND ANALYSIS OF 
FROM SMALL DRAINAGE AREAS IN OHIO 

IP.P. CROSS. U.S. Dept, of the Interior, Geological 

6.0Q60 INFLOW HYDROGRAPH STUDY - WYOk 

R. CUSHMAN, U.S. Dept, of the Interior, Geologic 

6.0061 PROGRAM FOR HYDROLOGIC INVESTI 
OF SMALL DRAINAGE AREAS IN TEXAS 

E. E. SCHROEDER. U.S. Dept, of the Interior, C 
Survey 

6.0065 FLOOD FREQUENCY IN SMALL DR 
AREAS - MISSISSIPPI 

K.P. WJLSON, U.S. Dept, of the Interior. Geologic 

6.0145 FLOOD PREDICTION METHODS FOR PI 
VANIA HIGHWAY CROSSINGS 

B. M. REICH, Penn. .State University, School of Eni 
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6.0I5S REVIEW EMERGENCY RELIEF FILES AND SUR- 
VEY THE TREND OF BRIDGE LOSSES DURING 
STORM CONDITIONS 

F CHANG. Unknown Inst or Indiv Gram 

6.0208 HYDROLOGIC STUDY OF SMALL RURAL 
WATERSHEDS • INDIANA 

CODA'. U S. Dept of the Interior, Geological Survey 

6.0212 INVESTIGATION OF SCOUR AT BRIIXiES IN 
ALASKA 

L.S. LEVF.KN, U S. Dept of the Interior, Geological Survey 

6.0213 FLOOD FREQUENCY OF Al.ABAMA Sl‘RF.AMS - 
ALABAMA 

J.F. MCCAIN, U S. Dept, of the Interior. Geological Survey 

6.0216 WATER RESOURCES INVESTIGATIONS 

I'.ti. SAUEN, U S. Dept of the Interior, Geological Survey 

6.0217 INVESTIGATION ON ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHOMA 

IF THOMAS, U.S Dept, of the Interitu, Geological Survey 

6.0219 INVESTIGATION AND ANALYSIS OF FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOl A 

UNKNOWN, U S Dept of the Interior, Geological Survey 

6.0222 INVESTIGATION AND ANAl.YSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN SOUTH 
CAROLINA 

B.H. WHET.SWNF., U.S. Dept, of the Interior. Geological 
Survey 

6.032? FLOOD FREQUENCY SI'UDY IN NEW MEXICO 

UNKNOWN, U S. Dept, of the Interior. Cicological Survey 

6.0356 COMPARISON OF RECENTLY PUBLISHED FOR- 
MULAE FOR FLOOD FREQUENCY (N PENNSYL- 
VANIA 

i) .Vf. REICH, Unknown Inst, or Indiv. Gram 

U.S. ENVIRON. PROTECT AGENCY • O R.M 

6.0112 RAINFALI.-RUNOFF RELATIONS ON URBAN 
AND RURAL AREAS 

E.F. BRATER, Univ of Michigan. School of Engineering 
U.S NATL. AERO. & SPACE ADM 

6.0030 MONITORING FLOOD DAMAGE WITH SATEil- 
LfTE IMAGERY 

L.A. BENSON. South Dakjiia Slate Univeisily. Remote 
Sensing Institute 

6.0209 INVESTIGATION OF ERTS-A IMAGES FOR AP- 
Pl.ICATION TO THEMATIC MAPPING. MLSSISSIPPI 
RIVER 

O.T. EDSON, U.S. Dept, of the Interior. Geological Survey 

6.0298 USE OF ERTS-1 DATA - SUMMARY REPORT OF 
WORK ON TEN TASKS 

F J. THOMSON, Environmental Res. Inst. Mich 

6.0393 SURVEY OF LAKE FLOODING FROM ERTS-l - 
LAKE CHAMPLAIN 

A.O. LIND, Univ of Vermont. School of Arts 


DC. COX. Univ. of Hawaii, School of Arts 

6.0259 RESEARCH INITIATION - A MULITDIMEN- 
SIONAL STCX-'HASiTC MODEL FOR FLOOD PREDIC- 
TTON 

R.lt COROTIS. Northwestern University, School of 
Technology 

U.S T CNNE.SSF.E VAI.LEY AUTH. 

6.0367 DEVELOP.MENT OF WATER RESOURCE 
MANAGEMENT MET HODS • T ENNESSEE 

/;.//. LE.SF.SNE, U.S Tcnne.ssee Valley Auth . Div. of Water 
Coni. Plan 

6.0368 BEECH UIVFR WATF.HSHF.D PROiECT • TEN- 
NH.SSEE 

C//- SMFTH, U S l enne.'vsce Valley Auth. 

U.S. WATER RE.SOURCES COUNCIL ■ WASH . DC 

6.022.3 STANDARDS I'OR PLANNING WATER AND 
LAND RE.SOURCES 

UNKNOWN, U.S. Water Resources Council 

6.0224 A UNIPORM TECHNIQUE FOR DETERMINING 
FLOOD FLOW' FREQUENCTLS 

UNKNOWN, U S. Water Resources C.'ouncil 

6.0225 FLOOD HAZARD EVALUATION GUIDELINES 
FOR FEDERAL EXECUTIVE AGENCIES 

UNKNOWN, U.S Water Restmrees Ctnmcil 

6.0226 REGULATION OF FLOOD HAZARD AREAS TO 
REDUCE M.fK)D LOSSES • VOLUME I. PARTS MV 

UNKNOWN. U.S. W.atcr Re.sinirceb Council 

6.0227 NEW ENGLAND RIVER BASINS COMMISSION. 
ANNUAL REPORT. FISCAL YEAR i971 

UNKNOiyN, U S. Water Resources Council 

6.0228 OHIO RIVER HASIN SURVEY. MAIN REPORT & 
DEVELOPMENT PROGRAM. COMMUNICATION 
FROM CHAIRMAN. U S. WATER RE.SOURCES 
COUNCIL (ABIiREV) 

UNKNOWN, U.S. Water Rcsoiirce.s Council 

6.0.350 APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA - REGION 
EIGHT • 1971 

UNKNOWN, State Water Rc.sour. Board 


UNIVERSITY OF ALABAMA 

6.0162 LAND-USC REGULATIONS IN FLOODPRONF. 
AREAS - A SUMMARY OF THE WISCONSIN STUDY 
AND AN ANALYSIS OF ALABAMA LAND-USE LAW 
//, COHEN, Univ. of Alabama, Natural Resources Center 


UNIVERSITY OF HAWAII 

6.0077 FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII 
Y.S. FOK, Univ. of Hawaii, Water Resources Research Ctr 



ViROINiA POLYTECMKIC INST. • OLACKSUURG 

6.0012 PROCEEDINGS • COMMUNITY WORKSHOP ON 
FLOOD INSURANCE 

J£ HACKfCrr. Virginw Poljiechnic Iftslilulc. Water 
Rcsoufces Research Ctr. 

WASHINCTON state COVERNMENl ■ OI.YMPJA 

6.0402 PILOT STUDY OF FLOOD PLAIN MANAGE- 
MENT • WASHINGTON 

J F ORSHO/iW Wiishingtnr Stale University. School of fc'n- 
gineering 

WYOMING STATE GOVERNMENT • CHEYENNE 


HAIL 


U.S ATOMIC ENERGY COMMISSION 

7.0017 TRACER STUDIES IN THE NATIONAL HAIL 
RESEARCH EXPERIMENT (NHREl 
J.A. YOU.WG. Battello Mcmoriiil Institute 

U S. DEPT OF AGRICULTURE • CS R S 

7.0004 SOYBEAN PHYSIOLOGY AND MANAGEMENT 
J J. i'OftST, Purdue L^rtiversily. Agricultural fc.KpCflmcnt Sla. 


U.S. DEPT OF ACRICUl.TURf • H RS 

7.0001 ESTIMATING CROP l.OSSES DUE TO HAU. 
STATISTICAL SUPPLEMENT TO AGRICULTURAL 
ECONOMIC REPORT NO- 267 
L.\f BOONE. U S. Dept of Agriculiure, Economic & Slat. 
Analysis Div. 


7.0005 ECONOMIC AND INSTITUTIONAL CONSIOERA- 
TIONS OF SUPPRESSING HAIL 
L. BOONE. Univ. of Nebraskn, U.SD.A. Nat. Resour. Ec 
Div. 


U.S. DEPT. OF COMMERCE - N O A-A. 

7.0012 HAIL AND LIGHTNING - COLORADO 
H. WEICKM.ANN, U.S- Dept, of Commerce, Environ 
Research Laboratories 

^ flAI < T-IJI , 1^. . ...n ..... 


U.S. DEPT or HOUSING & URRAN DnVRi.C 

7.0009 URRAN GEOLOGY PLAN FOR CALI 
THE NATURE. MAGNITUDE, & COSIS OF 
1C HAZAUD.S & RECOMMENDATIONS F^ 
MITIGATION (AUBREV) 

] T- ALFOHl'., State Div. of Mines & Geology 

U S NATL SCIENCE FOUNDATION 

7.000.4 A STUDY OF CROP-UAll. INSURANCE 
FOR NORIHEASTERN COl.ORADO WITH 
TO THE DESIGN OF 1 HE NATIONAL HAII 
MENT 

F T SCHICKEDANZ, .State Water Survey 

7.0007 ECONOMIC AND INSTITUTIONAL CC 
TIONS OF SUPPRESSING HAII. 

/..A/ tiODNF. U.S. Dept, uf Agriculture. 
Research .Service 

7.0008 STUDin.S OF HAII. DATA IN |97().72 • i 

.V.4. CHANGNON. State Water Survey 

7.0010 NATIONAL HAIL RESEARCH F.XPHRIN 
PORT FOR 1973 • COLORADO 

J.W. FJROR. Nat). Center For Atmosph. Res. 

7.0011 THE NATIONAL HAIL RF.SRARCH EXl 
SUMMER 1973 SUMMARY REPORT 

UNKNO^FN. Natl Center Foe Atiuosph Res. 

7.0013 EXTENDHl) ARFjA EFFKCIS FROh 
WEATHER MODlMCATiON 

LO. (iKANT, Cnlnriulo Stale Univcisily, Sch' 
gincecing 

7.00J4 NA710NAL HAIL RESEARCH EXPE; 
COLORA130. NEBRASKA. WYOMING 
UNKNOWN. U S Navi. Science FminOalion 

7.U0I5 DESIGN OF HAIL SUPPRESSION EXl 
IN ILLINOIS 

G.AL NfORCiAN, Univ. of BHnois, School of l.ibe 

7.0018 STUDY OF THE FEATURES AND 
BUDGETS OF NORTHEASTERN COLORA 
STORMS . ALSO, WISCONSIN 

C.E. ANDLRSON, Univ. of Wisconsin. School 
Sciences 


HURRICANKS 


NO FORMAL SUPPORT REPORTED 

8.0026 EVACUATION OF COASTAL RESIDE 
INO HURRICANES A PILOT STUDY F< 
COUNTY, FLORIDA 

UNKNOWN. Miami Federal Executive Board 


U..S. DEPT. OF COMMERCE • ECON. DEV. / 
8.0011 GRANT TO DESIGN A REBUILDING I 


6.0189 INVESTIGATION FOR FLOOD PROTECTION OF 
BRIDGES 

D. SIMONS. Colorado Stole Univcfstly. School of Engineer- 
ing 


7.0006 weather MODIFICATION IN NORTH DAKOTA 
W.J PROMERSfiEROER. N<.rth Dakota State University. 
Agricultural Fxperirrieni Sla. 


7.0002 MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOS.SES. AND INSURANCE 
L.A. JONES, U.S Dept, of Agriculture, harm Production 
Economies Div. 


SUPPORTING ORGANIZATION 


HURRICANES 


8.0012 GRANT TO DESIGN A RRBUIl.DING PLAN FOR 
GULFPORT, MISSISSIPPI. TO RESTORE THE 
DAMAGE OF HURRICANE CAMILLE. VOLUMES IV 
& V (ABUREV) 

UNKNOW!^, Stale Res. & Dev Center 

U S DEPT. OF COMMERCE - MARITIME ADMIN. 

H.0076 HURRICANE EFFECTS ON PORT FACILITIES 
H.D- MARSHALL, U S. Dept, (if Commerce. Null. Bureau 
of Standards 

U S. DEPT. OF COMMERCE - N.B S. 

8.0074 HURRICANE CAMILLE - AUGUST 19fty 
R.D DIKKERS, U.S Dept of Commerce. Huililing 
Research Div. 

8.0077 DESIGN. SITING, AND CONSTRUCTION OF 
LOW-CO.ST HOUSING AND COMMUNITY 
BUILDINGS TO BETIER WITHSTAND 
EARTHQUAKES AND WINDSTORMS 

W.F. REPS. U.S. Dept, of Commerce. Center For Building 
Technology 

8.0078 WIND AND SURGE DAMAGE DUE TO HUR- 
RICANE CAMILLE 

H.C. THOM. U.S. Dept, of Commerce. Nail. Bureau of 
Slundurds 

U S, DEPT, OF COMMERCE • N.O.A.A. 

8.0002 COASTAL STORM DAMAGE WITH SPE<TAL 
REFERENCE TO THE DLl.MARVA REGION OF 
DELAWARE, MARYLAND, VIRGINIA 
FJ. StyAYE. Univ. of Delaware, School of Aris 

8.0004 FEDERAL PLAN FOR METEOROLOGICAL SF.R- 
VICES & SUPPORTING RESEARCH • FISCAL YEAR 
1974 

UNKNOIYN, U S. Dept, of Commerce. Nall. Oceanic & 
Almos. Admin. 

8.0005 ATLANTIC HURRICANE SEASON OF 1972 

R.H. SIMPSON, U.S. Dept, of Commerce, Nall. Wcalhcr 
Service 

8.0007 THE NATURE AND EXTENT OF STRUCTURAL 
DAMAGE CAUSED BY HURRICANE CAMILLE 
H.S. SaFFIR. Unknown Inst, or Indiv. Grant 

8.0016 MEMORABLE HURRICANES OF THE UNITED 
STATES SINCE 1973 

A.L. SUGG, U.S. Dept, of Commerce. Natl Weather Ser- 
vice 

8.0020 NATIONAL HURRICANE OPERATION PLAN 
UNKNOWN, U.S. Dept, of Commerce, Natl. Oceanic & 
Atmos. Admin. 

8.0021 NATIONAL HURRICANE OPERATIONS PLAN 
1974 

UNKNOWN. U.S. Dept, of Commerce, Natl. Oceanic & 


8.0023 THE HOMEPORT STORY - AN IMAGINARY 
CITY GETS READY FOR A HURRICANE 
UNKNOWN. U S Dept of Commerce, Natl Oceanic & 
Atmos AJniin. 

8.0029 water warnings AND SPECIALIZED 
FORf-CASTS 

UNKNOWN, L/ S Air Forte, Air Weather Service 

8.m»57 HURRICANE MODII'IC'ATION 

R C. CiFNTRY, U S. Dept of Commerce, Environ. Research 
l.alioratofies 

8.0058 TROPICAL .ME'I EOROLOGIC PROBLEMS 

RC. (SENTRY. U.S Dept, of Commerce. Environ Research 
Laboratories 

8.0059 A PRELIMINARY VIEW OF STORM SURGES BE- 
FORE AND AFTER STORM MODIFICATIONS 

Cl* JELLSNIANSKI. US. D:pt. of Commerce, Weather 
Modification Prg Off. 

8.0060 STORM SURGE RE.SEARCH 

F. OSTA/‘OFI''. u s Dept, of Commerce, Environ. Rc.search 
1 .jihorntories 

8.<W6I HURRICANE RESEARCH MODELING 

S.L ROSENTHAL, U.S Dept, of Commerce, Environ. 
Research Lalioratories 

8.0062 HURRICANE MODELING 

S.L. ROSENTHAL. U.S Dept, of Commerce. Environ. 
Research C.ut)oraluries 

8.0063 HURRICANE-TYPHOON DYNAMICS 

M. SCHFREH. U.S. Dept of Commerce. Imviron. Research 
Laborniorics 

8.0064 HURRICANE-OCHAN IN IERACnON 

M. SCHERER, U.S. Dept, of Commerce. Environ. Rc.search 
Laboratories 

8.0065 SEA-AIR INTERACHON l.ABORATORY OPERA- 
HONS 

H H. STEWART, U.S. Dept, of Commerce. Einviron. 
Resenrth Lotioralories 

8.0066 INVESTIGATION Ol‘ SATELLITE OBSERVED 
TYPHfXJN-HURRICANE CLOUD Cl.USTERS AND 
FLOW FEATURES 

W.M. GRAY, Colorado State University, School of Engineer- 
ing 

8.0068 HURRICANE SPAWNED TORNADOES 

D.J. NOVLAN, Colorado Slate University. School of En- 
gineering 

8.0069 THE STRUCTURE AND DYNAMICS OF THE 
HURRICANE’S INNER CORE REGION 

D.J. SfIFA, Colorado State Univer.sily, School of lingincer- 
ing 

8.0075 A TECHNIQUE FOR THE ANALYSIS AND 
FORECASTING OF TROPICAL CYCLONE INTENSI- 
TIES FROM SATELLITE PICTURES 

VF. DVORAK, U.S. Dept, of Commerce, Natl. Environ 
Snteililc Serv. 


8.0086 COMPUTER METHO»>S APPI.IHD TO ATIANTIC 

area tropical storm and hurricane CLI- 

MATOLOGY 

J R HOPE. U S. Dcpi. of Commerce. Nall. Weather Service 

8.008? OBJECTIVE ANALYSIS OF SEA SURFACE TEM- 
PERATURES (SST) 

B.R JARl'INLW U S Dept, of Commerce, Nall Hiirfccanc 
Center 

8.0088 CIRCULATION FEATURES OF TROPICAL 
CYCLONES 

BR. JAR\''INE\', US. Dept of Commerce. Natl. Hurricane 
Center 

8.0089 PREDICTION OF HURRICANE DEVEIOPMENT 
AND MOVEMENT WITH A UAROCMNIC MODEL 

Rl MiLLLR, US. Dept of C'oninierce, Natl. Hurricane 
Center 

8.0090 GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS 

CJ. NAUMANN. U.S De|>l. of Comoiercc. Natl Hurricane 
Center 

8.0091 STATISTICAI.-DYNAMICAI. PRFDICI ION Ol- 
HURRICANE TRACKS 

C J. NF.UiVtf\N\'. U .S. Dept, of Commerce. Nall. Hurricane 
Center 

8.0092 ERROR ANALYSIS OF HURRICANE FORECASTS 
J.M. PFL/S.V/ER. U S. Dept of Commerce. Nall. lUmicanc 

Center 

8.0093 BAROTROPIC PREDICTION OF HURRICANE 
TRACKS 

A.C. PIKF, U.S. Dept, of Commerce, Natl lliirrictinc 
Center 


Atmos. Admin. 

8.0108 VISUAL, m. AND DATA COLLEC 
UII.ITIES OF THE GOES SA'I ELLITE 

A.r. l-LANDLRS. U.S Dept, of Comnv 
Hydrology 

8.0109 TROPICAL STORM SURGE FORECA 
C /'. JELHSNIANSKI. U S. Dept of Coinmen 

Development l.atr 

8.0111) SPECIAL PROGRAM TO LIST AMF 

surgf:s i'rom hurricanes . i. 

STOR.MS 

C.P J/:LLSi\/lANSKI, U S Dept, of Common 
Development I.ab. 

8.0111 SPECIAI. PROGRAM TO LEST AMF 
SURGES FROM HURRICANES • PART 
TRACK AND VARIAN T STORM CONDIT 

C.P JELHSM!ANSKl. U S. Dept, of Commer* 
Development Lab. 

8.0112 JOINT I'UOnAmi.ITY METHOD 
FREOL'FNCY ANALYSIS APPLIED TC 
CITY AND LONG UEACH ISLAND. NEW 

y.A. MYERS, U.S. Dept, of Commerce. Nat 
Service 

8.011.3 MARINE ENVIRONMENTAL PUEDIC 
N.A. PORE. ITS. Dept, of Comtiicrce, Tccltn 
iiicnt Lab. 

R.01I4 SUMMARY OF SELECTED 
MATERIAL ON THE OCE/ 
PHENOMENA OF TIDES, STORM SUR( 
AND BREAKERS 

N.A. PORE. U.S. Dept, of Contutcrcc, Teehn 
ment Lab. 


8.0094 LANDFAl.l ERRORS IN HURRICANE 
FORECASTS 

/?,//, SIMPSOS'. U.S. Dept, of Conimcrcc. Ntitl. IliirricJtnc 
Center 

8.0096 HURRICANE MODIFICATIO.V MY CLOUD SEED- 
ING 

M.A. ESrOQUll, Uiiiv of Miami. ScIhn)I of Marine Science 

8.0097 GIANT WAVES MIT HAWAII 

J B07TOMS. U.S. Dept of Commerce, Nall. Weather Ser- 
vice 

8.0098 USE OF SATELLITE DATA IN STUDIES Ol- 
TROPICAL DISTURUANCES 

7. MVR/\KAMI, Univ. of Haw.iii, School of Arts 


8.0)15 MARINE CONDITIONS AND / 
FORECASTS FOR THE ATLAN TIC COA! 
OF FEBRUARY 18*20. 1972 
N.A. PORE. U.S. Dept, of Commerce, Teclm' 
ment Liib. 

K.Ol 16 FORECASTING EX I RATROPICA 
SURGES FOR THE NORTHEA.ST CO/ 
UNI TED STATES 

N.A. PORE, U S. Dept of Conimcrcc. Teehn 
ment Lab. 

8.0123 PRELIMINARY CLIMATIC DATA R 
RICANE AGNES JUNE 14-23, 1972 
R.M. DEANGEIJS, U.S. Dept, of Commerce, 
Center 


8.0100 PROPOSED CHAR»\CrEUlZATlO.N OF TOR- 
NADOES AND HURRICANES BY AREA AND INTEN- 
SITY 

T.T. I'UJflA, Univ. of Chicago, School of Physical Sciences 

8.0105 EXTENDING THE COMPUTERIZED 

TYPHOON/TROPICAL STORM PREDIcriON PRO- 
GRAM (TYPHOON 72) TOWARD SEVEN DAYS 

UNKNOWN, Ocean Data Sy.sicms Inc. 

8.0106 BENEFITS OF ENVIRONMENTAL PRF.DICT10N 
IN THE EASTERN GUl.F OF MEXICO 

M.C. JOHN.SON, U.S. Dept, of Commerce. Natl. Oceanic & 


8.0124 ALTERNATIVE ADJU.STMENTS T< 
HAZARDS 

J).C. AREY, Univ. of Pittsburgh, Graduate Scl 

8.0126 ANALYTICAL PHYSICAL MODEL 
E.M. WHITE, Univ. of Rhode Island, School < 

8.0127 SOUTH CAROI.INA HURRICAN 
DESCRIPTIVE LISTING OF TROPICAL 
THAT HAVE AFFECTED SOUTH CAROL 

J.C. PURVIS, U.S Dept, of Commerce, Natl, 
vice 

8.0128 INVESTIGATION OF SHORELINE C 


aUrr‘-'K 1 MNU i 


|-1UKKH_AINta 


W.N. SEELIG, Texas A (Sc M Uuivcrsiiy System. Gniduatc 
School 

8.0129 OBJECTIVE ANALYSIS OF THE SEA SURFACE 
TEMPERATURE 

B.K. JARVINEN, u s. Dept, of Ci)mmcrcc, Natl. Weather 
Service 

8.0130 A DECISION PROCEDURE FOR APPLICATION IN 
PREDICTING THE LANDFALL OF HURRICANES 

/?.//. SIMI'SON, U-S- Dept- of Commerce, Nall. Weather 
Service 

8.0131 THF. DECISION PROCESS IN HURRICANE 
FORECASTING 

/?.// U S Dept of Commerce. Natl. Wc.uher 

Service 

8.0132 ATLANTIC HURRICANE FREQUENCIL-S ALONG 
THE U S COASTLINE 

R./l SIMPSON, U.S Dept of Commerce. Natl Weather 
Service 

U S. DEPT. OF DEFENSE - AIR FORCE 

8.0071 A SURVEY OK AVAII.AHII ITY OF HUR- 
RICANIi/TYPHOON PACKAGES AND ASSOCIATED 
DATA 

A.R. MEALS, U.S. Air Force, Environ. Tech. Appl. Center 
U.S, DEPT. OF DEFENSF: • ARMY 

8.000.3 EITRCl'S OF TROPICAl. SIOUM AGNES ON IHE 
CHESAPEAKE UAY 

D. CORREl.L, Smithsonian Insiiiution 

8.0013 TEXAS COAST HURRICANE SURGE .MODEL 
STUDIES 

N.J. RROCDON, U.S. Army, Estuiirics Division 

8.0014 SURVEY OF GULF COAST SIRUCIURAL 
DAMAGE RESULTING FROM HURRICANE 
CAMILLE. AUGUST 1909 

M.E. CRISU'ELL, U.S. Army, Waterway.'* Experiment Sta- 
tion 

8.0017 NATURAL DISASIERS OPERATIONS PLANNING 
FOR SLOWI.Y DEVELOPING DISASTERS. VOLUME I 

A. SACHS, Inst- For Defense Analysis 

8.0019 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND 

J.y. HALL, U.S. Army, Coastal Engin Res. Center 

8.0025 BAI. HARBOUR. FLORIDA PARTIAL BEACH 
RESTORATION, BEACH EROSION CONTROL AND 
HURRICANE PROTECTION PROJECT. DADE COUN- 
TY, FLORIDA 

UNKNOWN, U.S. Army. Engineer District 

8.0028 JEKYLL ISLAND, GEORGIA. BEACH EROSION 
CONTROL AND HURRICANE PROTECTION 

UNKNOWN, U S. Army, Engineer District 

8.0030 GRAND ISLE, LOUISIANA. AND VICINITV HUR- 
RICANE PROTECTION ASSOCIATI-D WATER FEA- 
TURE. BAYOU LAFOURCHE - LOUISIANA (AB- 
BREV) 


8.0032 LAKH PONTCHAR TRAIN, LOUISIANA AND 
VICINITV • HURRICANE PROTECTION PROJECT 

UNKNOWN, U.S Army. Engineer District 

8.0033 MORGAN CITY, LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINI TY AREA) 

UNKNOWN. U S. Army, I'ngineer District 

8.0034 HURRICANE PROTECTION PROJECT. STRAT- 
FORD. CONNIXTICUT 

UNKNOWN. U.S Army. New Englaiul Divi,sion 

8.0035 OPERATION AND MAINTENANCE OE NEW 
BEDFORD HURRICANE HARRIER. MASSACHUSETTS 

UNKNOWN, U S. Army, New Englanii Division 

8.0036 OPF.RA'IION AND MAINTENANCE OF NEW 
MEDFORD HURRICANE BARRIER. NEW UKDEORD, 
MASSACHUSETTS 

UNKNOWN, U.S. Army. New ilnglmul Division 

8.0037 NEW l.ONDON HURRICANE PROTECTION PRO- 
JIvCT, NEW LONDON. CONNECTICUT 

UNKNOWN. U.S. Army. New England Division 

H.0038 GALVESTON BAY HURRICANE SURGE - RE- 
PORT 2 EI-MXTS OF PROPOSF.D BARRIERS ON 
TIDES. CURRENTS. SALINHTES. AND DYE DISPER- 
SION (ABBREV) ^ 

WJt ROHH. U.S Army. WsRcnvtiys lixperintenl Station 

8.0039 GALVESTON BAY HURRICANE SURGE - RE- 
PORT .3 • EFI'ECrS OF BARRIERS ON TIDES. CUR- 
ur.NTs. .SAi.iNirin.s. and dye dispersion (ab- 
imov) 

IV./f. fiOlJB. U.S Ainiy, Waterways F.s]icviinent Station 

8.0040 GALVES TON BAY HURRICANE SURGE .STUDY • 
BARRlliRS ON HURRICANE SURGE HEIGHTS ■ 
HYDRAULIC MODl-l. INVFSTTCi ATION 

N J. HHoaOON. U.S. Army. Waterways E.xpcrimciit Station 

8.0041 wave: and surge CONDITIONS ACrER 
PROPO.SED EXPANSION OF MONTEREY HARBOR. 
MONTEREY, CALIFORNIA - HYDRAULIC MODEL 
INVE-STIGATION 

C.L. CtlATIlAM, U.S. Army, Waterways Experiment Station 

8.0042 WAVE AND SURGE ACTION. MONTEREY HAR- 
BOR, MONTERl-Y. CAI.IFORNIA • MODEL IN- 
VESTIGATION 

E.P. rORTSON, US. Army, Waterways T.xperiincnt Station 

8.(M)43 DISCHARGE CHARACTERISTICS OF HUR- 
RICANE BARRIERS. WAREHAM-MARION. MAS- 
SACHUSETTS • HYDRAULIC MODEL INVESTIGA- 
TION 

li.C. MCNAIR, U S. Army. Waterways Experiment Station 

8.0044 DLSCHARCK CHARACTERISTICS OF HUR- 
RICANE BARRIER. EAST PASSAGE OF NARRAGAN- 
SETT BAY. RHODE ISLAND - HYDRAULIC MODEL 
INVESTIGATION 

C.A. PICKERING, U.S. Arniy, Waterways Experiment Sta- 
tion 

8.0045 GALVESTON BAY HURRICANE SURGE - RE- 
PORT I - EFFECTS OF PROPOSED BARRIERS ON 
HURRICANE SURGE HEIGHTS (ABBREV) 

R.A. SAG£H, U.S Army, Waterways Experiment Station 


8.0047 PROTECTION OP NARRAGANSF-TP BAY FROM 
HURRICANE SURGES 

H.B SIMMOh'S. U S Army. Waterways Experimcni Statiun 

8.0048 EFFECTS ON LAKE PONTCIIAR’I RAIN. LA.. OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MIS.SISSIPPI RIVER OUI.F OUTLET CHANNEL 

i.C TALI.Ai^T. u s Army. Waterwaj-s Experiment Station 

8.0049 -IME USE OF (iRASSES FOR DUNE STAOIIJZA- 
TION ALONG THE GULF COAST WITH INITlAI. 
EMPHASIS ON THE TEXAS COAST 

7. IT. BILHOR^, Gulf Univ Res Consortium 

8.0050 VIRGINIA BEACH. VIRGINIA - BEACH EROSION 
CONTROL AND HURRICANE PROTECTION 

VNKS'OWN. U S Army. Engineer District 

8.0051 PRELIMINARY REPORT ON AN ANALYSIS OF 
PROJECT ir DATA IWAVE FORCES ON A PILE). 
HURRICANE CARLA. GULF OF MEXICO 

FM APDELAAL. Univ. of California. School of Engineer- 
ing 

8.0055 TROPICAL CYCLONES 

E.F.. EE,\DELL. TRW IncotfHWultttl 

8.0056 THE EFFECTS OF HURRICANE CaMII.LE ON IN- 
DUSTRY. PUBLIC UTH.ITIF.S. AND PUBLIC WORK.S 
OPERATIONS 

/?.//. BLACK. U R S Systems Corporation 

8.0072 STOR.M SURGE ON THE OPEN COAST • FUNDA- 
MENTALS AND StMPLiriLD PREDICTION 

B H liOOINIi. U S Army. Coast.il Engin. Res Center 

8.0073 LONG-PERIOD WAVES AND SURGES 

UiVKiVOB'iS', U.S Aimy. Co;ot.»l Engin. Res Center 

H.OIH JAMAICA BAY HURRICANE BARRIER STUDY 
NEW YORK 

T.C. HILL. U.S. Army. Waterways Experiment Station 

8.0134 FORECASIlNO STORM-INDUCED BEACH 
CHANGES ALONG VIRGINIA'S OCEAN COA.ST 

IV. HARRISOW Virginia Inst, of Marine Sci 


U S. DEP1. OF DEFENSE - D A R P.A 


8.0054 TROPICAL CYCLONE ENERGY IRANSI ER 
P. DF.RGARABF.DIAP/. TRW Incorporated 


CEPTS RELATED TO STOCH/^ 
ANALYSIS (ABBREV) 

C.Y. YAP/C. Univ of Delaware. School 

8.0080 ATLANTIC TROPICAL C> 
PROBABILITIES • VOLUME I • 24 ) 

//./. CRinCHER. U.S. Navy, Weather : 

8.0081 ATLANTIC TROPICAL 
PROBABILITIES - VOLUME II - 
MENT 

H L. CRUICHER. U.S. Navy. Weather J 

8.0082 ATI.ANTIC TROPICAL CV 
PROnABILITIES • VOLUME III - 
MENT 

f/.L CRUTCHER. U.S. Navy. Weather ‘ 

8.0103 BEACH CHANGES BY 
WAVES CAUSED BY HURRICANE 

C.J. SONU. Louisiana State Univ. Systt 
Instiuite 

8.0117 NAVY ENVIRONMENT • IT- 
RESEARCH 

o r. Carrier. Hurvarcl university, Seh 

8.0118 PROFILE OF A STORM - Wli 
EROSION ON THE SOUTHEAST 
LAKE MICHIGAN 

ll'.y roX. Williams College. Graduate S 

8.0121 CASE STUDIES OF COAST/ 
SIORMS AS OBSERVED BY UOPPl 

C.C EASTEHliROOK, Calspnn Corpnrat 

8.0)36 STORM-SURGE FORECASTING 

J.IV. NICKERSON. U.S. Navy, Weather 

U.S. DEIT. OF HOUSING & URBAN 1 

8.0001 THE federal RESPONSE 
STORM AGNES; A REPORT TO T) 
Mrn'EE ON PUBLIC WORKS. SUI 
DISASTER RELIEF 

UNKNOIYN. U.S. Exec. Office of the I 
gcncy Prcpnretlnes.s 

8.0010 regional CODE ENFORCEM 
HARRISON AND JACKSON COUNT 
MONTJUY. Coa.si Code Adniinistratiu 


U S. DEPT. OF DEFENSE - NAVY 

8.0008 EFFECTS OF HURRICANE CAMILI.E ON THE 
LANDSCAPE OF THE BRETON-CHANDEI.EUR 
ISLAND CHAIN AND THE EA.STERN I'ORTION OF 
THE LOWER MI.SSISSIPPI DELTA 
L D. WRtGUT. Louisiana State Univ. Systems. Coastnl Stu- 
dies Institute 

8.0052 FURTHER VERIFICATIONS OF AND EXPERI- 
MF.NTS TO IMPROVE. THF. MODIFIED HATRACK 
SCHEME FOR FORECASTING THE .MOTION OF 
TROPICAL CYCLONES 

S C- COLGAN. U..S. Navy, Postgraduiite .School 

8.0053 TROPICAI. CYCLONE MOVEMENT FORECASTS 


8.0015 HURRICANE CELIA REDEVELf 
UNKNOWN. U.S. Coastal Bend Reg. Cc 

8.0018 URBAN GEOLOGY PLAN FO 
THE NATURE, MAGNITUDE. & CC 
IC HAZARDS & RECOMMENDATI 
MITIGATION (ABBREV) 

J.T. ALEGRE, State Div. of Mines & Gc' 

8.0079 REPORT ON EARTHQUAKE 
CONGRESS OF UNITED S TATES 
SECTON FIVE OF .SOUTHEAST i 
ASTER RELIEF ACI 1965 
UNKNOWN. U.S. Dept, of Hou. & I 
siirance Administration 


U.S. DEPT, OF INTERIOR - GEOLOO 


bUrrUK \ UNSj 




8.0133 SEDIMliNT MOVEMENT AND HILLSLOPE 
MORPHOLOGY IN THE CENTRAL APPALACHIAN 
REGION • VIRGINIA 

UNKNOii'N, U.S. Dept, of the Interior, Geologicnl Survey 


U S DKPT OF TRANSPORTATION • COAST C3UARD 

8.0006 APPLICATION OF ECONOMIC ANALYSF.S TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RRTAII. ACTIVITIES IN THE U. S. GULF OF MEXICO 
COASTAL REGION 

I..G ANDLRSaS', Univ. of Miami. School of Marine 
Science 


8.0137 ENERGY. MASS AND ANGULAR M' 
BUDGETS OF EX'I RATROPICAL CYCLONI 

D.R. JOHNSON, Univ of Wisconsin, Graduate 5 

8.0138 NUMERICAL SIUDIES IN THE CIRC 
AND STORM SURGES IN LAKE ONTARIO 

ly.li. RAO, Univ, of Wi.sconsin, School of Letters 

UNIVERSITY OF ILLINOIS 

8.0101 PROUABILISTIC MODELING OF 
LOADS 

Y.K. WEN. Univ. of Illiiiois. School of Enginecrit 


U S NATL AERO. & SPACE ADM- 

8.0024 KENNF.DY SPACE. CENTER OCEAN BEACH 
EROSION - FLORIDA 

AJ. MEHTA, Univ. of Florida, School of Engineering 

8.0083 HURRICANE PREPAREDNESS AND CONTROL 
PLAN 

UNKNOWN, U.S Nall Aero &. Space Adnv. John F. Ken- 
nedy Space Center 

8.0104 MICROWAVE METEOROLOGY 
J.L. KING, U-S. Natl. Aero & Space Atlm.. Goddard Space 
Fliglit Center 

8,0122 ATLANTIC TROPICAL CYCLONE STRIKE 
PROnABILlTIES (FOR SEI.ECTED STATIONS AND 
THE MONTH OF SIIPI EMIUIR) 

H L. CRUTCHER. U.S. Dept, of Commerce. Nail. Climatic 
Center 

U.S. NATL. SCIGNC!'. FOUNDATION 


LAND SLIDES 

CALIFORNIA STATE GOVERNMENT - SACR. 

9.0006 SUDAUDIUI.E ROCK NOISF. (SARN) A 
SURE 01- SLOPE STABILITY. CALIFORNIA 
R. MEARNS, Slate Div, of Highways 

ILLINOIS STATE GOVERNMENT - SPRING 

9.001 1 ENGINEERING GEOI.CXjY ■ ILLINOIS 
iV.C. SMITH, Stale Gcnl. Survey 

KENTUCKY STATE GOVERNMENT - FRAN 

9.0015 LANDSLIDES - KENTUCKY 
C.7‘. OOHMAN, Suiic Bur. of Highways 


8.0009 ASSESSMENT OF THE PHYSICAL AND 
GEOLOGICAL EFFHCIS OI- TROPICAL STORM 
AGNES ON THE UPPER CHESAPEAKE BAY AND 
SELECTED TRIBUTARIES 

J.R. SCHUIW.L, Johns Hopkins University. GtaJuaic School 

8.0067 STUDIFiS OF CUMULUS HEATING AND THE 
CISK MECHANI.SM 

W.M. GRAY. Colorado Slate University, School of Engineer- 
ing 

8.0095 PROJECT STORMFURY ANNUAL REPORT 1971 
UNKNOWN, U.S. Dept, of Commerce, Nall. Hurricane 
Res. Lab. 

8.0099 THEORETICAL ANALYSIS OF LARGE-SCALE 
TROPICAL DISTURBANCES 

T. MURAKAMI, Univ. of Hawaii. School of Arts 

8,0102 PROBABILISTIC ANALYSIS OF ELASTO-PLASTIC 
STRUCTURES 

T.E. PAEZ, Purdue University, School of Civil Engin. 

8.0120 MICRO AND MESOSCALE GEOPHYSICAL FLUID 
DYNAMICS 

Y. KURIHARA, Princeton University, Graduate School 

8.0125 NUMERICAL STUDIES OF RAINDAND CIRCULA- 
TIONS IN TROPICAL CYCLONES 


MICHIGAN STATE GOVERNMENT • LAN 

9.0016 slope: STABILITY OF CUTS IN ON 
CLAY 

l.A. Al.NOURt, Slate Dept, of Highway!; 

NATL. ACADF.MY OF SCIENCES • WASHlh 

9.0010 SHEAR STRENGTH OF FINE-GRAINE 
WEST POINT, NEW YORK 
UNKNOWN, Transport.ntion Res. Board 

OHIO STATE GOVERN.MENT - COLUMI 

9.0057 LANDSLIPS IN SOUI HKASTERN OHIO 
K.R. EVERETT. Ohio State University, School 
lure 

9.0059 STABILIZATION OF STEEP LAND 
OHIO 

0.0. SCHWAB, Ohio State University, School of 
OHIO STATE UNIVERSITY 


SHALLOW TILL SUIL^ Ue AUUlflUrtSi 
D.V SWANSTON. U-S. Depi of Agricultuie. Pac N W 
For & Rg Exp Sta 

9.0062 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND UMBER HARVEST ON 
UNSTABLE SOILS IN THRF.E SMALL WESTERN 
OREGON WATERSHEDS 

R.l. FFEDRIKSE/^. US. DcpL of Agriculture, PdC. NW 
For. Si Rg. Exp Sta 

U S. DEPV OF DEFENSE • AIR FORCE 

9.0017 CLAY MOBILITY IN RIDGE ROllTF: LAND- 
SLIDES, GORMAN, CALIFORNIA 
P.F KERR. Columbia Universilj. School of Arts 

9.0056 THE INFLL'FiNCE OF CLAY MlNERAl^ ON SUR- 
FICIAL EARTH MOVEMENT.S 
P.F KERR. Columbia University, School of Arts 

U S DEPT OF DEFENSE - ARMY 

9.0003 MOBILIZATION OF DEBRIS FLOWS 9973-EN 

A. St JOHSJSOK'. Stanford University. School of Earth 
Sciences 

9.0021 ROCK STRENGTH FROM FAILURE CASES • 
POWERHOUSE SLOPE STABILITY STUDY. FORT 
PECK DAM. MONTANA 
J.l'. Hamel. Hamel Geotechnical Consultants 

9.0054 ROCK STRENGTH FROM FAILURE CASES 
j.F. REDLINOER. U S Army. Missouri Rivet Engr Oiv 

U.S. DEPT. OF DEFENSE • NAVY 

9.0004 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS 

J.B. SEED, Calif. Inst, of Technology. Craduaie School 

9.0036 DEFORMATION CHARACTERISTICS OF HILL 
SLOPES & CHANNEt.WAYS IN 2 DIFFERENT EN- 
VIRONMENTS AS DEPrCTED BY REMOTE SE.NSOR 
RETURNS - CALIFORNIA 

D.ff. POOLE. Univ. of California. School of Physical 
Sciences 

9.0063 DEVELOPMENT OF CRITERIA FOR RECOGNIZ- 
ING & IDENTIFYING SLOPE FAILURE FORMS AS 
DEPICTED BY REMOTE SENSOR RETURNS • NORTH 
CAROLINA 

D.H. POOLE, East Tcnn State University, Remote Sensing 
Institute 

U.S. DEPT OF HOUSING & URBAN DEVELOPMENT 

9.0007 URBAN GEOl.OGY PLAN FOR CALIFORNIA ■ 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
IC HAZARDS A RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFORE, State Div. of Mines & Geology' 


U S- DEP1. OF INTERIOR - BU. RECLAM 

9.0008 RIPRAP SLOPE PROTECTION FC 
DAMS A REVIEW OF PRACTI 
PROCEDURES 

F } DAVIS. U.S. Dept, of tl)c Interior, Bureau 
tion 

9.0047 EVALUATION OF CRITERIA FOR I 
ANALYSIS AS PRESENTED IN THE U SG. 

IJS/KNOWN. U.S Dept, of the Interior, Bute 
(nation 


U.S DEFI. OF INTERIOR • BUREAU OF 

9.0009 LOCATION Ol- SLOPE FAILURE PLAf 
R.H. MERRILL, U S. Dept, of the Interior 
Mines 


U.S DEIT. OF INT ERIOR - GEOLOGICAL 

9.0001 REGIONAL GEOLOGIC FRAMEWORK 
DREAS FAULT' - CALIFORNIA 

7. IK DIDHLEIC. U.S. Dept, of the Interior. Ge 
'cy 

9.0002 REOIONAI. SLOPE STABILITY I 
CALIFORNIA AND PENN.SYLVANIA 

/>// HAOlilWCIIIIAU.. U.S. Dept, of the Inte 
icnl Survey 

9.0027 SANT A CRUZ COUNTY COOP 

E.F.. HRARH, U.S. Dept, of the Interior. Geolog 

9.0028 EARTHQUAKE HAZARD REDUa 
FRANCISCO BAY REGION 

EE. liRARO. U.S, Dept, of tlie Interior, Oeolog 

9.0029 GEOLOGY OP THE POINT DUME 
GLE AND THE (,OS ANGELES COUNT' 
THE TRIUNFO PASS QUADRANGLE. 1.0 
CO, COOPERATIVE, CALIFORNIA 

R.H. CAMPBELL. U.S. Dept, of the Interio- 
Survey 

9.0030 MONTEREY BAY - CALIFORNIA 

H.G. (IREENE, U.S. Dept, of the Interior, Ge 

vey 

9.0031 ALASKA GEOLOGIC F.ARTllOUAKE 1 

0. PLAh'KF.R, U.S. Dept, of the Interior. Geolc 

9.0032 GEOLOGY OF THE POINT UONITA 
GLE, CALIFORNIA 

L SCHLOCKF.R. U.S. Dept, of the Inteiior, G< 
vey 

9.0033 ACTIVE FAULTS AND GEOLOGIC 
PT. MUGU TO WILMINGTON, CALIFORN 

//.C, WaGNF.R, U.S. Dept, of the Interior, Gt 
vey 

9.0034 MALIBU BEACH QUADRANGLE 
UNINCORPORATED PART OF THE 
QUADRANGLE. LOS ANGELAS COUNTY 
TIVE, CALIFORNIA 


SUPPORTING ORGANIZATION 


LA 


H F. YERKES, U.S. Dept of tl>e Interior. Gcologicul Survey 

9.0040 SOCORRO 2 DEGRF.F QUADRANGLE - NEW 
MEXICO 

G.O- IIACHMAN, U.S. Dept of the Interior, Geological Sur- 
vey 

9.0041 GROI.OGY OF THE RAPID CITY AREA. SOUTH 
DAKOTA 

JM. CATILRMOI.F, u s Dept, of the Interior, Geological 
Survey 

9.0042 DENVER METROPOLITAN AREA. COLORADO 

R.M LINIJI'ALL, U.S. Dept, of the Interior, Geological 

Survey 

9.0043 SUREICIAL GEOLOGY OF JUNEAU AND VICINI- 
TY URBAN AREA, ALASKA 

R.l). Mtl.LER, U.S Dept, of the Interior, Geological Survey 

9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 

T.W OFFIELIi, U.S. Dept of the lnleri«>r. Geological Sur- 
vey 

9.0045 MOUNTAIN SOILS, FRONT RANGE URBAN 
CORRIDOR 

KJ: PIERCE, U.S. Dept, of the Interior, Geological Survey 

9.0046 SNAKE RIVER BASIN. PART V ■ SOUTHERN 
PART, NORTHWEST MARGIN - IDAHO 

fl. SK/l’i’, U.S Dept, of the Interior, Geological Stirvey 

9.0048 HAMILTON 2 DEGREE 

J.D. WELLS, U.S. Dept, of the Interior, Geological Survey 

9.0049 PROGRAM DFSlON-iy?! - SAN FRANCISCO BAY 
REGION ENVIRONMENT AND RESOURCES 
PI.ANNINC STUDY 

Uf^KNOWN. U.S. Dept, of the Interior. Geological Survey 

U.S. DEPT. OF IN FERIOR • O.W.R.T. 

9.0053 ACKER LAKE. LANDSLIDE. MONROE COUNTY. 
MISSISSIPPI 

O.M. KLADY. Stale Gcol. Survey 

U.S. DEPT. OE TRANSPOR'I ATION - F H-A 

9.0005 EARTHWORK REINFORCEMENT TECHNIQUES - 
LOS ANGELES AREA 

R.A. FORSYTH, State Div. of Highways 

9.0013 WATER DRAINAGE FROM IN-PLACE FTLLS TO 
PREVENT OR HALT FILL 

P C. CLARK, State Highway Commissurn 

9.0014 INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS 

J.H. HAVENS. State Div of Re.s. 

9.0019 SLOPE. STABILITY OF CERTAIN SELECTED 
COLLUVIAL SOILS 

C J. Hayes, state Dept, of Highways 

9.00,37 LIME SOIL STABILIZATION STUDY 

R.A. FORSYTH, Slate Div. of Highways 

9.0038 EVALUATION OF ‘ION EXCHANGE* I.ANDSLIDE 

xcr-uviim tn . r’Ai lenoMiA 


9.0061 MEASURE AND DEPICT TROUBLI 
STEREO-MODELS - OHIO 
IV.r. NORELI,, State Dept, of Transportation 

U.S DErr. OF TRANSPORTATION - Of 

9.0018 INVESTIGATION OF RED RIVE 
GEOLOGY • EFFECTS ON STRUCTURE 1 
PERFORMANCE 

D.K. LEER. Stale Highway Departmcnl 

9.0022 LANDSLIDE STUDIES IN SOUTH D> 
PORT NO. I • LOC'ATION OF AREAS 
LANDSLIDE POTENTIAL IN THE PIERRI 
J SCULLY. State Cenl. Survey 

U.S NATl.. AERO. & SPACE AD^ 

9.0035 REMOTEv SENSING FOR GEOl.OGH 
AND DISASTERS, MINE AREA CON- 
SOIL MAPPING AND LAND USE PLANN 
G. GOODWIN, U.S. Natl. Aero. & Space 
Research Center 

9.0050 REMOTE SENSING APPLICA' 
HYDROLOGY AND GEOLOGY 

J. OENOYEH, U.S. Natl. Aern. & Space Adi 
tors 

U.S. NATL. SCIENCE FOUNDATIC 

9.0020 FLOW SLIDE CONTROL WITH Sl.t 
MliNTS 

W.L. SCHROEDER, Oregon Stale University, 
gineering 

9.0025 COLLADORATIVE RESEARCH ON S( 
SLOPE PRO lT-CnON FOR EARTH F.MIM 
J.K. MITCHELL, Univ. of Culirornin, School o 

9.0051 EFFECTS OF DEFORESTATION 0^ 
BILITY OF NATURAL SLOPF.S 
WASHINGTON 

D.H. CRAY, Univ. of Michigan, School of Eng 

9.0052 EFFECTS OF FOREST CLEAR-CUm 
STABlLl'l'Y OF NATURAL SLOPES 

D-H. CRAY, Univ. of Michigan, Schottl of Eng 

9.0055 TRF.E-RING DATING & SPATIAL A 
LONG-TERM SLOPE MOVEMENTS ■ U IV 
J.F. SHHODER. Univ. of Nebraska, School of 

9.0060 ENVIRONMENTAL INFLUENCES Of 
OF SOIL MASSES - ALASKA AND OHIO 
■/'.//. WU, Ohio State University, School of E-nj 

UNIVERSITY OF ILLINOIS 

9.0012 STRESS-STRAIN-riME UEMAVtOR 0 
ROCK UNDER TRIAXIAL CONDITIONS 
G. MESRl, Univ. of Illinois, School of Enginec 


LAND SLIDES 


SUPPORTING OR 


LAND SUBSIDENCE 

FLORIDA ST ATI- GOVORNMIINT * TALLAHASSEE 

10.0028 SUBSIDENCE INVESTIGATIONS ON ORGANIC 
SOILS 

B.G. VOLK. Agric Res & F.duc Ccmei 


10.0023 ESTABLISH TECHNIQUES FOR , 
SURFACE SUnsiDENCE OVER MINED / 
lyj. TESCH, U S. Dept, of ihe Interior. Bure; 

(0.0024 MEASURE.MENT AND EVALUATI 
SIDENCE OVER A COAL MING Wil 
OVERBURDEN THICKNESS 
W.N. YOUNGS. U S Dept, of the Interior. IK 


U S DEPT OF DEFENSE ■ ARMY 


U S DEPl . OF INTERIOR • GEOLOOlCAl 


10.0009 DETE'CTION OK .SUBSURFACE OPENINGS - IN- 
DIANA. MISSOURI 

E.R DA7ES, U S. Army. Waterways Experiment Siaiioti 

10.0010 STUDY OF GROUND SHOCK INDUCED 
LIOUEFACnON AS A .MECHANISM FOR FAILURE 
OF MILITARY INSTALLATIONS 

J C. Jackson. U.S Army. W.iierwa)s Experiment Stniion 

10.0030 VERIFICATION OF EMPIRICAL METHOD OF 
DETERMINING RlVF.ROANR STAQILH Y 

(POTA.MOLOCY INVESTIGATIONS - SOILS PIIA.SE) 

C.C CALHOUN. U S. Army. Waterways Experiment Station 


U.S. DEPT OF DEFENSE • NAVY 

10.0002 GENERAL REVIEW OF THF. SEISMIC HAZARD 
TO SELECTED US NAVY INSTALLATIONS 
J.B SEEf). Calif. Inst, of Technology. Graduate Schrxjl 

10.0025 STUDIES ON THE FLUVIAL ENVIRONMENT. 
ARCTIC COASTAL PLAIN PROVINCE. NORTHERN 
ALASKA VOLUME I 

R.i. LEWELl.EN, Arctic Irtsi. of North America 


U S. DEPT. OF HOUSING & URBAN DEVELOPMENT 

10.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF OEOLOC- 
1C HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T ALFOHC. Stale Div. of Mine& & Geology 

10.0033 DE.MONSTRATION OF A TECHNIQUE FOR 
LIMITING THE SUBSIDENCE OK LAND OVER ABAN- 
DONED MINES ROCK SPRINGS. WYOMING 
UNKNOWN. Unknown Inst or Indiv Grant 


U.S. DEPT. OF INTERIOR - BUREAU OF MINES 

10.0005 DEVELOP METHODS FOR PREDICTING THE 
COMPONENTS OF GROUND MOVFMENl -\BOVE 
MINE WORKINGS 

D.Q. FLETCHER. U..S, Dept of the Interior. Bureau of 
Mines 

10.0006 MICROSEISMIC DETERMINATION OF CQAl 
MINE ENTRY .STABILIl Y 

R.D. MUNSON. U.S. Dept, of Ihe Interior. Bureau of Mines 

10.0007 ROCK MECHANICS SlUOY OF SHORTWALI 
MINING . KRNTIIPKY 


10.0004 COAL MINE DLFOHMATION STUT 
SET. COLORADO 

CR OUNRUD. U S Dept, of the Irrtcrior. C 
vey 

10.001 1 l.AND.SURFACE SUB.SIDENCE, 
AREA. TEXAS 

R.K CAHHYSCH. U..S. Dept of the Interi 
.Survey 

10.0012 LAND-SURFACE SUBSIDENCE, 1 
AND SEABROOK AREAS, TEXAS 

HK OAliHYSCH. U.S. Dept, of the Inter! 
Survey 

10.001.1 CONTINUING OUANT'I TATIVE 

WAT ER STUDIES (N T HE HOUSTON DIS 

A C. WIN.SLOIV. U.S, Dept, of the Interior, C 
vey 

10.0015 MASS PROPERTIUS OF Oil. DEI 
CALIFORNIA 

I. A. HEYER, U.S. Dept, of the Interior. Oeolt 

10.0016 ALA.SKA GEOLOGIC EARTHOUAKl 

C. PLAFKEH, U.S. Dept, of the Interior. Ccnl 

10.0017 SUBSIDENCE AND RELATl-lD / 
GEOTHERMAL SYSTEMS 

R.F.. LO}'CRl:N, U.S. Dept, of the liUcrior. C 
vey 

10.0018 LAND-SUILSIDENCF STUDIES IN C. 
TO STUDY THE EXTENT. MAGNITUDE 

J. F. I'OLANI), U..S. Dept, of the Interior, Geo 

10.0019 LAND SUBSIDENCE STUDIES D 
JOAQUIN VAi.LEY • CALIFORNIA 

J.f-. 1‘OLANO, U.S Dept, of the Interior. Geo 

10.0020 DENVER URBAN CORRII30R 
COLORADO 

ii.H. HANSEN, U.S. Dept, of the Inlcrior, G 
vey 

10.002! ENGINEERING GEOLOGY RECOf 
STUDIES OF COASTAL COMMUNITIES, . 

R.IL. LEMKE. U.S. Dept, of the Interior. Geol 

10.0029 REMOTE .SENSING, ALFAFIA A 
RIVER BASIN.S, FLORIDA 

A h. COKER, U.S. Dept, of the Interior. Geok 


U-S- uf-r I . ur iiN I UKUJK • kj . w.k- i . 


U.5) LJtKI (Jl- I KA|NJ>f»OK I A I lUN ■ 


J0.0008 STATUS OF LAND SUDSIDF.NCK DUE TO 1I.0UO2 SNOW AND ICE DETECTION AN 
GROUND-WATER WITHDRAWAL IN MISSISSIPPI SYSTEMS 

D.M KEADY, Mississippi St Universily. School of Arts A / MCCOiS'E, M 11 Associates 


U.S. DEPT. OF 1 RANSPORTATION - F.H.A 


U.S NATL SCIENCE f'OUNDAIIC 


10.0014 ARIZONA EARTH FI.SSURE INVESTIGATION 
C. iYlNIKKA, State Hijshwuy Department 

10.0027 EARLY DETECTION AND CORRECTION OF 
SINKHOLE PROBLEMS • ALABAMA 
J.O NEWTON, U.S. Dept «>f the Interior, Geological Sur- 
vey 

10.0031 MEASURE AND DEPICT TROUBLE ARRAS IN 
STEREO-MODELS • OHIO 

W.F. NORELl., Slate Dept, of Transportation 

U.S. NATL SCIENCE FOUNDATION 

10.0026 RETURNING UNDERGROUND COAL MINE 
WASTES TO MINED-OUT VOID.S 
R.A. CARPENTER, Natl. Acad- of Sciences 

10.0032 CONTROL OF (.AND SUBSIDENCE IN THE 
TEXAS GUl.F COAST AREA 

A.P. DELFl.ACl/lC, Lamar University. School of Itni'inccring 


SNOWSTORMS 


U.S. DEPT OF COMMERCE • N O A A. 

11.0003 THE MODIFICA1ION OF GREAT LAKES 
WINTER .STORMS 

ff.K. WEICKMANN. U.S. Dept, of Commerce. Atmo,sphcric 
Phys. & Chcni. Luh. 


11.0007 PHYSICAI. F:VALUATI0N or CLOl 
TECHNIQUES FOR MODIFYING C 
SNOWFALL - THE CASCADE PROJECf 
TV. }l()liilS. Univ of Washington, School of , 

WYOMINTi STATE GOVERNMENT • CHI 

H.OOOH DErF-RMlNATlON OF SNOW VMV 
CRITERIA. AND DEVHl.OPMENT OF A 
FOR SNOW CONTROL 
R D TAHLLR. Rocky Mtn. Forest & Range Si 


TORNADOES 


IL.LINOIS STATE GOVERNMENT • SPRIF 

12.0017 DEN.su RAIN GAGE NETWORK PR 
I.INOIS 

S A. CHANGNON. Statu Water .Survey 

12.00.3.3 HYDROMETEOROLOGICAL AN/ 
SEVERE RAIN-STORMS • ILLINOIS 
F A HUFF, Stnto Water Survey 

12.0034 STUDY OF THE SYNOPTIC CLIMA 
NORTH AMERICA 
G. MORGAN, Slate Water Survey 

TEXAS TOCMNOLOOICAL UNIVERSIT Y - 


11.0004 NATIONAL EAST COAST WINTER STORMS 
OPERATIONS PLAN 

UNKNOWN. U.S. Dept, of Commerce. Natl Oceanic A 
Atmos. Admin. 

11.0005 SNOW FORECASTING FOR SOUTHEASTERN 
WISCONSIN 

R.W. HARM.'y. U.S. Dept- of Commerce, Nall. Weather Ser- 
vice 

11.0006 A SYNOPTIC CLIMATOLOGY FOR 
SNOWSTORMS IN NORTHWESTERN NEVADA 

B.L. NELSON. U.S. Dept, of Commerce, Nall. Weather 
Service 

11.0009 FREQUENCY AND INTENSITY OF FREEZING 
RAIN/DRIZZLE IN OHIO 

M.F. MILLER, U.S. Dept, of Commerce. Weather Bureau 


12.0002 TORNADO - THE VOICE OF THE 
DISASTER AND Ari'ER - A STUIDY IN R 
INTEGRATION - TEXAS-lLUBHOCK?) 

M.S. MINNIS, Texas Technological Universi 
Arts 

U.S. DEPT. OF COMMERCE - E.S.S 

12.0038 BEHAVIOR OF WINDS IN THE L< 
FEET IN CENTRAL OKLAHOMA - JUNE 
1067 

K.C. CRAWFORD, U.S. Dept, of Commerce, 
Storms Lab. 

U.S. DF.PT. OF COMMERCE - N.U 


U.S. DEPT. OF HOUSING & URBAN DEVELOPMENT 

11.0001 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 


12.0001 DISASTER INVE-STTGATIONS 

C.£7. CULVER, U S. Dept, of Commerce. Nt 
Standards 

12.0004 LUBBOCK TORNADO • A SURVFA 
tNjr; nAUArtP im am i irdam aijha . i n 


12 0005 hhUcKAL t'LAiN run Air. j 

VICBS & SUPPORTING RF.SEARCM - FISCAL YKAR 

i'WAA'UH'.V, US Dept, of Commerce. Nail Oceanic & 
Aimos Admin 

12.0(107 MORPHOLOGY OF TWO TORNAPIC STORMS • 
AN ANALYSIS OF NSSL DATA ON APRIL .10. 1970 - 
OKLAHOMA CUT. OKLAHO.MA 
SL HAKNFS, US Dcpl of Commerce. Natl. Severe 
Storms Lab 

12.0008 TOR.VADO INCIDENCE .MAPS 

A COURT. US Oept of Commerce. Nall. Severe Storncs 
Lab 

12.0009 TORNADOES IN TEN.NHSSCK ( 1916-1970) WITH 
REFERENCE TO NOTABLE TORNADO DLSASTER IN 
THF. UNITED STATES ( 1880- 1970) 

J.Y PAIKSNORAS. U S. Dcpl «f Commerce. Natl. WeaUict 
Service 

12.0010 ARIZONA 'EDOV TOR.NaDOES 

R .S I.VGRAW. U S Dcpl of Commerce. Nm( Weather 
Scr\ite 

12.0012 NATIONAL SEVERE l.tXAI. STORMS OPERA- 
TIONS PLAN 

R.E H.-H.LCRE.V. U S Dept of Commerce. Natl. Oceanic 
<fe Aimos Admin 

U.0OK1 NATIONAL EAST COAST WINTER STORMS • 
OPERATIONS PLAN 

VSKNOWN. U.S Dept of Commerce. N.itL Oceanic & 
Atmos. Admin. 

I2.0ni4 NATIONAL SEVERE LOCAL STORMS OPERA- 
TIONS PLAN • 1974 

UNKSOW'N. U S. Dept of Conimcice. Natl. Oceanic & 
Atmos. AJmiti. 

12.0015 MISSISSIPPI delta TORNADOtS OF FtBRUA- 
RV 21. 1971 - A REPORT TOTHI-; AD.VIINISTRATOR 
i/A'A'WI»W. U S Dept of Commerce. Natl Oceanic & 
Atmos Admin. 

12.0016 WATER W'ARNINOS AND SPECIALIZED 
FORECASTS 

VNKNOWS, US Air Force. Air Weather Service 

12.0020 SU.VIMARV OF 1969 AND 1970 PUIILIC SI-VERR 
THUNDERSTORM AND TORNADO WATCHES 
WITHIN THE national WEATHER SERVICE. EAST- 
ERN REGION 

M.B. M/I.LF.R. U .S. Dept of Commerce. Weather Rurcau 

12.0021 TORNADOES 

E KESSLER. U.S Dcpl. of Commerce. Natl. Severe Storms 
Lab. 


12.0025 LiLh LYLl.U fl.UKiiaA KEYS 

SPOUTS 

/// GOUiEN, U S- Dept, of Commerce, Envin 
Luhoraiorics 

12.0026 DOPPLER RADAR METHODOLOGY 
OBSERVATION OF CONVECTIVE .STORM‘ 

R.M UIEHMITIE. U.S. Dcpl of Commerce, N 
& Atnn)s. Adnnn. 

12.0027 EM RADIATION-TORNADORS 

IV I'.-IYLOR, U.S. Dept, of Commerce, Envitf 
Lalvoriiiorics 

12.0028 HURRICANE SPAWNED TORNADOE: 

DJ. NOVL'W. Colormlo State University. Sc 

ginccring 

12.00. 10 ESTIMATE 01- MAXIMUM WIND ) 
TORNAIM3KS IN THREE NORTHWI-.STERI 
IDAHO. OREGON. WASHING'VON 

T.T l UJITA, Univ of Chicago, School of Physi 

1 2.00. 1 1 PROPOSED CT I AR ACTE Rl/. ATION 
NADOES AND HURRICANES BY AREA 
SITY 

7.7' I'VJITA. Univ, of Chicago, School t>f Physi 

12.0036 DUS7 DEVIL METEOROLOGY 

J.H- COOL}'.)'. U.S. Dept of Conuncrcc, Natl, ' 
vice 

12.0037 DAILY TORNADO FREOUENCIES 
CON TIGUOUS UNI TED S TATES 

//. GORDON, U.S. Dcpl. of Commerce, Natl, 
vice 

12.0039 SOME STATISTICAL ASIM-CT'S 0 
SPOUT I'ORM ATION • FI.ORIDA 

}.tl COLOEN. U.S. Dept, of Commerce, 
Storms !.ah. 

12.0041 COMPUTER SIMUL, ATION OF SFiVE 
OBSERVATIONS WITH DOI'PI.ER RADAR 
UNKNOWN, Tclra Tech Ineorptumed 


U.S, DEPT. OF DE;1T;NSE - AIR FOR* 


12.0003 THE OCHI.LTREE TORNADO - A C 
• MISSOURI 

H'7; DNl.LY. U.S. Air Force, Environ. Tech. 

12.0029 FORECASTING GUSTY SURFACE 
THE CONTINENTAL UNI TED S'i ATES 
A.W. WATl^RS, U.S. Air Force. Air Weather St 


U.S. DEPT. OF DEFENSE • ARMY 


12.0022 OnSERVATiONS OF SEVERE STORMS ON 26 
AND 28 APRIL 1971 

C-/.. I'LCEK, U S. Dcpl of Commerce. Natl. Severe Storms 
Lab. 

12.0023 SEVERE STORM MORPHOLOGY - OKLAHOMA 
S.L. BARNES, U.S. Dcpl. of Commerce. Environ. Research 

Laboratories 


12.0040 IMPACT OF THE l.UBDOCK STOI 
GIONAI, SYSTEMS - TEXAS 
J.E. MINOR, Texas Technological University, ! 
ginccring 


U.S. DEPT. OF HOUSING & URBAN DHVEl 


12.0024 PAPERS ON OKLAHOMA THUNDERSTORMS, 
APRIL 29.30, 1970 


12.0006 XENIA REBUILDS 

UNKSIOU'N Vpni-.t 


12.001! URBAN GEOLOGY PLAN FOR CALIFORNIA - 
the nature, MAGNITUDE. & COSI.S OF GEOLOG- 
IC HAZARDS & RECOMMENDATIONS I'OR THEIR 
MITIGATION (ABBREV) 

J T ALFORE. Stale Div. of Mines & Geology 

U.S NATL. SCIENCE FOUNDATION 

12.0018 WIND-INDUCED MOTION AND HU.MAN 
DISCOMFORT IN TALI. BUILDINGS 

J.IV REED. Mass. Inst, of Technolofiy. School (»f I'.ngineer- 
ing 

12.0019 NUMERICAL ANALYSIS OF TORNADO WIND 
LOADS ON BUILDINGS - TEXAS 

R. A. GENTRY. U.S. Atomic Energy Commission. Lew 
Alamos Scientific l.ab. 

12.0032 STUDY OF URBAN EFFECTS ON PRECIPITA- 
TION AND SEVERE WEATHER AT Sl‘. LOUIS - IL- 
LINOIS 

S. A. CHANCNON, State Water Survey 

UNIVERSITY OF ILLINOIS 

12.0035 PROBABILISTIC MODELING OF EXTREME 
LOADS 

Y.K. WEN. Univ. of Illinois. School of Engineering 

TSUNAMIS 

U.S. DEPT. OF COMMERCE • N.O.A.A. 

13.0004 TSUNAMI RESEARCH 

S.T. ALCERMISSEN, U .S, Dcpi. of Commerce. Environ. 
Research Liibor<itorics 

13.0005 TSUNAMI RESEARCH 

C R. MILLER, U.S. Dept of Commerce. F.nviron. Research 
Laboratories 

13.000? WAVE REPORTING PROCEDURES FOR TIDE 
OBSERVERS IN THE TSUNAMI WARNING SYSTE.M 

M.C. SPAETH. U S. Dept tjf Commerce, Niitl. Oce.in Sur- 
vey 

13.0008 TSUNAMI TRAVEL-TIME CHARTS FOR USE IN 
THE TSUNAMI WARNING SY.STEM REVLSED 1971 
EDITION 

UNKNOWN. U.S. Dept, of Commerce. Natl Ocean Survey 

13.0020 NUMERICAL SIMULATION OF TSUNAMIS 

C.L. MADER. U.S. Dept of Commerce, Natl. Oceanic & 
Atmos. Admin. 

13.0022 RELATIVE SPECTRA OF TSUNAMIS 

G.R. MILLER. Univ. of Hawaii. Hawaii Inst, of Geophysics 

13.0023 RECENT TSUNAMI THEORY 

R.W. PREISENDORFER. Univ. of Hawaii. Hawnti Inst, of 
Geophysics 

13.0024 TSUNAMI SHORELINE TRACT 

G.P. wool. LARD, Univ. of Hawaii, Hawaii Inst, of 
Oeonhvsics 


U.S. DEPT OF DEFENSE - ARMY 


13.0001 FREQUENCIES OF CKES1 lU-.lGH'VS FOR RAN- 
DOM COMBINATIONS OF ASFRONOMICAL IIDES 
AND TSUNAMIS RECORDED AT CRESCENT CUY. 
CALIFORNIA 

C. Pin'RAUSKA.S. Univ. of California, School of Engineer- 
ing 

13.0009 STABILITY OF RUBBLE-MOUND ISUNA.MI 
BARRIER HILO HARBOR. HAWAII HYDRAULIC 
MODEL INVESTIGATION 

A M. Kamel. U.S. Army. Wsiterways Experiment Sta(ii>n 

13.0010 STEADY-FLOW STABU.ITY TESTS OF NAVIGA- 
TION OPENING .STRUCfURES. HILO HARBOR. TSU- 
NAMI BARRIER. HILO. HAWAII • HYDRAULIC 
MODEI. INVESTIGATION 

N.R (ySWAI.'T. L'.S Army. Waterways Experiment Station 

13.0019 LONG-PERIOD WAVES AND SURGES 
UMKNOWiM, U..S Army. Coastal Engin Res Center 

13.0026 THEORETICS IN DESIGN Ol- 1HE PROPOSFiD 
CRESCENT CITY HARBOR TSUNAMI MODEL 

G.ll. KEVLhCiAN. U.S. Army. Waterways Experiment Sla* 
lion 

1.3.0027 A REVIEW OF THE EXPERIMENTAL DA I A 
RELATIVE TO THI; PILOT MODEI, STUDY FOR THE 
DESIGN or HILO HARBOR TSUNAMI MODEI. 

G H KEULhGAN. U.S. Anny. Waterways Experiment Sla* 
titni 

13.0028 TSUNAMI PUFiDICnONS FOR PACIFIC 
COASTAL COMMUNITinS - TYPE 16 FI-OOD IN- 
SURANCE STUDY 

R W U S. Army, Waterways Experimem Station 

13.0020 THE PROPAGATION OF LARGE AMPLITUDE 
TSUNAMIS ACRO.SS A BASIN OF CHANGING DEPTH 
• OFF-SHORE BEHAVIOR 

E. VARI.EY. l.ehigh University. Clr. For the Appl. of Math 


U.S DEPT. OF DF.FENSE - NAVY 

13.0002 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS 

J.li. SEED, Calif. Inst, of Technology, Graduate ScIkm)! 

I3.fl01f> NAVY ENVIRONMENT • INVESTIGATIONS OF 
GENERATION OF OCEAN WAVES AND OF RFSO 
NANT RESPONSE OF HARBORS TO TSUNAMIS AND 
OTHER LONG WAVES 

J.W. MILES. Univ. of California. Inst, of Geophys. & Pla. 
Pliys. 

U S. DEPT. OF HOUSING & URBAN DEVELOPMENT 

13.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFORE, State Div. of Mines & Geology 


U.S. DEFf. OF INTERIOR - GEOLOGICAL SURVEY 
IT.nOJI TSUNAMI SYSTEMS FNUINRFPINC5 


NFW 


TSUNAMIS 


SUPPORTING 


C PLAfKER, U S Depi of ihe Jnicrior. Ge<ilogicitl Survey 

IJ.0014 ACT rV'E FAULTS ANI> GEOLOOIC HAZARDS, 
PT MUOU TO WILMINGTON. CALIFORNIA 
li.C WAGNER. US. DepI of ihc Interior. Geological Sur- 
vey 

KU0017 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA 
R.W LFMKE. U-S Dept of the Interior. Geological Survey 

1J,001« RECONNAISSANCE ENGINEERING GEOLOGY 
OF THE SfTKA AREA. ALASKA 
J.T. MCGU.L. U S Depi. of llie Inierior. Geological Survey 

U S DEPT OF INTERIOR - O.W.R T 

13.0(106 TRANS-Al.ASKA PIPELINE • SUPPLEMENT Al. 
EXHIBITS AND TESTIMONY • VOLUME V 
UNKNOWN. \1.% Depi of the Interioj 


U.S NATL SCIENCE FOUNDATION 

13.0012 EVALUATION OF lONG PERIOD SURFACE 
WAVES IN THE GULF OF ALASKA 
T C ROVER. Univ. of Alaiika. Invt of Marine Sciences 


14.0008 THERMAL SUUVEll.l.ANCE O 
REMOTE SliNSlNG OF LONG \ 

MAI. PROGRAM • WASHINGTON, 
CALIFORNIA 

JD FRIEDMAN. US Dept of the li 
.Survey 

14.0010 VOLCANIC HAZARDS. ISLANL 
D.R MUEUNEAVX. U S Dept of ihc I 

Survey 

14.0011 EASTERN .SNAKE RIVER PL/ 
VESTTGATIONS • IDAHO 

SS ORIEL. U S Dept. i>f the Interior, Gi 

14.0012 SNAKE RIVER PLAIN. PARI f 
THAI. • IDAHO 

1) .SCHLEICHER. U S Depi of ihe li 
Survey 

14.0013 .SNAKE RIVER PLAIN. PART 
ROCKS - IDAHO 

PL IVII.LIAMS. U S. Dejit of ihe liiierii 
vey 

14.0014 REGIONAL VOLCANOLOGY 
UNITED STATES INCLUDING ALAS! 

R L SMIl'II. U S. Depi. i)f the Interior, C 


13.0015 TSUNAMI RESEARCH AND ENGINEERING AP- 
PLICATIONS 

L. HWANG. Teir.i Tech Incurporaied 

13.0021 PACIFIC TSUNAMI catalog 
D C. COX. Univ. of School of Aru 


VOLCANOES 


U S DEPr or INT LRIOK - O VVTR 

I4.00I.S RAINWATER CONT AMINATIOI 
VOLATILES FROM KILAL'EA VOl 
(PHASE 1) 

Hi. EINLAYHON, LIniv. of Hawaii. 
Roieareh Clr. 


U.S DEPT. OF HOUSING & URBAN OEVF.LOPMF.NT 

14.0001 VOLCANIC HAZARDS ON THE I.SLANDS OF 
HAWAII 

O R. .MULLINF.AVX, U.S. Depi. of the Interior. Geological 
Survey 

14.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE, .MAGNITUDE. &. COSTS OF GEOLOG- 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ABBREV) 

J.T. ALFOHF.. Suite Div. of Mines & Geology 


U.S DEPT. OF INTERIOR - GEOLOGICAL SURVEY 

14.0002 SATELLITE VOLCANO SURVEILLANCE - 
ALASKA. Hawaii and Washington 
P.L. Ward. u s. Dept of the Iniertor. Geological Survey 

14.0004 HAWAIIAN VOLCANO OBSERVATORY 
D.iV. PETERSON, U.S. Dept of the Interior. Geological 
Survey 


U.S NATL. AERO. ^ SPACE 

14.0009 ITIERMAL SURVEid.t.ANCE O 
CANOES 

JO. FRIEDMAN. U.S Dept of the |i 
Survey 


U.S. NATL SCIEN'CT- l OUND/ 

14.0005 SEISMIC SURVEILLANCE OF 
DOUBT AND SPURR VOLCANOE5 
ALASKA 

J KIENLf'. Univ. of Alaska. Geuitiiysicu! 

14.0016 SEISMIC ACTIVITY OF THE 
CANOES 

S.W. SMITH. Univ of Wsishington. Seiton 


WATKR EROSION 
FLORIDA .STATE CiOVERNMl-iNT - T, 


14.0006 OEODIMETER STUDIES OF CASCADE VOL- 
CANOES - WASHINGTON. OREGON AND CALIFOR- 
NIA 

O.A. .SWANSON. U.S. Dept, of the Inieiior. Geotoeic-al Sur- 


15.0016 COASTAL ENGINEERING .S'l L 
TO FLORIDA’S SHORELINE AND I 
PROBLEMS 

I jI nilDPllDA I .>r iriy..:.).. . 


SUPPORTINU ORGAN IZA I ION 


WAIER 


NEW YORK OCEAN SCI LAH. - MONl AUK. N.Y. U S DEPT. OF DEF ENSE - AliMY 

15.0028 GROIN S'lUDY ON IHE NORTH SHOUH OF J5.00l)4 CONCRETE Dl-OCK RHVETMEN' 


SUFFOLK COUNTY, LONG ISLAND. NEW YORK. 
BETWEEN ORIENT POINT AND PORT JEFFERSON 

harbor 

T OMHOLT. Now York Ocean Science l.ab 


OHIO STATE GOVERNMENT • COl.UMFiUS 

15.00. 10 SHORE EROSION STUDY OF' ERIE COUNTY. 
OHIO 

L L BRAIDL'CH, Sliite Div. of Geolog .Survey 

15.0031 SHORE EROSION STUDY OF I.AKR COUNTY. 
OHIO 

L-L- DRAlDECH, State Div «>f Geolog, Survey 

15.0032 SHORE EROSION STUDIES ALONG THE OHIO 
SHORE OF LAKE ERIE 

C /t. CARTER. State I5iv. of Geolog Survey 

U S. DEPT. OF AGRICULTURE 

15.00. 14 EROSION AND SEDIMF.N l ATlON FOI.LOWINC 
ROAD CONSTRUCTION AND TIMBER HARVEST ON 
UN.STABLE SOILS IN 1HREI: SMALL WESTERN 
OREGON WATERSHEDS 

HL. FREORIKSr.N. U.S. Dept of Agriculture. Pac. N.W. 
For. & Rg. Exp. Sta. 

U .S. DEPT Ol' AGRICULTURE • FS 

15,0002 FLOOD AND SEDIMENT REDUCTION IN STEEP 
UNSTABLE BRUSHLANDS OF 1HE SOU1MWES1 
R M. RICE. U S. Dept, of Agriculture. Pac S W For. & 
Rg Exp Slii. 


BENEDICT. MARYLAND 
J y f/Al.L. U S Army. Coastal Engin Res Ccnt< 

I.S.0006 BAL HARBOUR. FLORIDA PARTIA 
RES! ORA I ION. BEACH EROSION CONTi 
HL'RRICANE PROTECTION PROJECT. DAI 
TY. FLORIDA 

L'MK\'OH'fs.'. U.S. Army. Engineer District 

15.0007 JOKYLI. ISLAND. GEORGIA. BEACH 
CONTROL AND HURRICANE PROTECTION 
UNKNOIF;V. U.S Army. Engineer District 

15.0000 STATEN ISLAND BEACH EROSION 
AND HURRICANE PROTECTION PROJECT 
LSI .AND. NEW YORK 
UNKNOWN. U S. Army. Engineer District 

15.0010 BEACH EROSION PROJECT. Dl 
COAST PROrnCTION PROJECT. DELAWAF 

UNKNOWN, U.S. Army, Engineer District 

15.0011 VTRGIMA BEACH. VIRGINIA - BE/ 
.SION CONTROL AND HURRICANE PROTEF 

UNKNOWN, U.S. Arniy. Engineer Di.strici 

15.0015 COASTAL WORKS EVALUATION • 
NIA. FLORIDA 

UNKNOWN, U.S. Army, Coastal Rngin. Res. Ce 

15.0010 NATIONAL SHORELINE STUDY • 
l.AKllS REGION INVENTORY REPORT 
i/NKNOWN, U.S. Army, North Central Division 

J5.002I NATIONAl. SHORELINE STUDY • IN 
REPORT - LOWER MISSISSIPPI REGION 
UNKNOWN, U.S Army. Engineer District 


U.S. DEPT. OF COMMERCE • N.O.A.A. 


U.S. DEPI. OF DEFENSE - NAVY 


15.0001 COMPOSITE MATERIALS FOR OCEAN CON- 15.0014 SHORT-TERM CLIMATE CHANG! 
STRUCTION COASTAL EROSION, BARROW, ALASKA 

.4.5. TETELMAN, Univ of California. School of F.nginechng J.D. IIUME, Arctic lost, of North America 


15.0017 A STUDY OF NEARSHORE PROCFiSSES IN 
SOUTHEAST FT.ORIDA 

C. EMILIANI, Univ. of Miami, School of Marine Science 

15.0026 COASTAL ZONE AND SHOREXANDS MANAGE- 
.MENT • GREAT LAKES 

J.M. ARMSTRONG. Univ. of Michigan, School of Engineer- 
ing 

15.0027 ENVIRONMENTAL GEOMORPHIC STUDY OF 
THE COASTAL REGIMES ALONG THE SOUTH 
SHORE OF LONG ISLAND - NEW YORK 

DR. COATES. State University of New York. School of 
Arts 

15.0029 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF IHE NORTH CAROLINA 
COAS7 

R.L- INGRAM, Univ. of North Caiolina. School of Arts 


15.0022 OFFSET COASTAL INLETS • FORMS 
MENT ACCUMUI.ATION IN THE UEACF 
ALASKA. NEW ENGLAND 
M.O. HAYES, Univ. of Massachusetts. Coasta 
Center 

15.0024 SIMULATION MODEL FOR STORM 
AND BEACH EROSION ON LAKE MICHIGA 

R.A DAFIS. Williams College, Graduate School 

15.0025 PROFILE OF A STORM - WIND. WA 
EROSION ON IHE SOUTHEASTERN SI 
LAKE MICHIGAN 

IKV. FOX, Williams College, Graduate School 
U.S. DEPT. OF HOUSING & URBAN DEVELC 


I e nnni i id n a m rv-iv di a ki cr\D a i i 


U S DUPT. OF INTERIOR • GEOLOGICAL SURVEY 

15.0013 SAN FRANCISCO BAY 
I). MicOLLOiH. U S Dept of the Interior. Geological 
Sur\cy 

15.0023 SEACLIFF EROSION STUDIES. MAS- 
SACHUSETTS 

C A KaYE. U S. Dept of the Interior, Geological Survey 

15.0037 TEXAS BARRIER ISLANDS 
R E. HUNTER. U S. Dept of the Interior. Geological Sur- 
vey 

15.0039 .SEDIMENT .MOV'EMK.NT AND HILLSLOPE 
MORPHOLOGY IN THE CfNTRAI. APPALACHIAN 
REGION • VIRGINIA 

unknown, U S. Dept, of the Interior, Geological Survey 
U S DEPT. OF INTERIOR - O. WTR. RES RCI(. 

15.0018 DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS 

P. Pan. Univ, of Hawaii. Water Resources Research Ctr. 

1S.0033 EVALUATION OF GEOLOGIC AND OCEANO- 
GRAPHIC FACTORS INFLUENCING EROSION OF 
THE OREGON COAST 

J I' BYRNE. Oregon State University. School of Science 

IS.C038 ENVIRONMENTAL GEOLOGY OF SI-XECTEI) 
PARTS OF NORTHWESTERN VERMONT 
II',/’ Wagner. Umv. of Vermont. State Rcsoiitccs Res. 
Center 

U S. DEPT OF INTERIOR - O.W R.T. 

15.0008 PI.ANT .SPECIES aS WILDLIFE COVER AND 
EROSION CONTROL ON ’MUDFLATS' IN IOWA’S 
LARGE RESERVOIR SYSTEMS 
J.A WILSON. Iowa Stale University. Water Resources 
Research Inst. 


U S NATL AERO, &. SPACE ADM 

15.0005 KENNEDY SPACE CENTER OCEAN BEACH 
EROSION • FLORIDA 

A.J. MEHTA. Utiiv. of Florida, School of Engineering 

U,S, NATL. SCIENCE FOUNDATION 

15.0012 HYDRAULIC EROSION OF SOILS 
K ARULANANOAN, Univ. of C'cilifornia. School of En- 
gineering 

15.0035 PROPERTIES AND STABILITY OF A TEXAS 
BARRIER BEACH INi.ET 

C'. Mason. Tcx.is a & M University System, Graduate 
School 


MULTIPLE HAZARDS 

NATL. ACADEMY OF SCII-NCES - WASHINGTON 


16.0064 FIELD STUDIES OF DISASTER UEHA' 
INVENTORY 

UNKNOWN. Natl. Acad, of Sciences 

16.0065 TOWARD REDUCITON OF LOSSE 
EARTHQUAKES 

UNKNOWN. Natl Acad, of Sciences 


NO t-ORMAL SUPPORT' REPORTED 

16.0001 EMERGENCY OPERATIONS 
DEVELOPMENT' • CIVIL DEFENSE RESCUE 
L C. THOMAS. Stanford Hc-sciirch Institute 

16.0004 PROBING THE LAW AND BEYOND • 
FOR PUBLIC PROTECTION FROM HA 
PRODUCT' CATAS TROPHES 
S.M. HROWN, George Washington University, Pr 
Stud .Sci. Tech. 

16.0017 THE. SALVATION ARMY - ITS STF 
OPERATIONS. AND PROBLEMS IN DlSASTl 
J L. RO.SS. Ohio .State University. Disaster Resear 

16.0019 RECOVERY FROM NATURAL DISAST 
SURANCE OR FEDERAL AID 

UNKNOWN. Univ. of Pennsylvania, School of Ci 

16.0036 PLAN l••OR AN IMPROVED COMMUN 
SY.STF,M SERVING THE F.MHRGENCY SER 
PARTMENTS OF THE CITY OF I.OS ANC£ 
DRF.V) 

UNKNOWN. Hiighe.s Aircraft Conipany 

16.0039 IMPROVED OUTDOOR ALERTING AN 
INC 

R.l. LAMOUHEUX. -System Dcvciopmout Corpor 

16.0040 REGULATION OF GRI-AT LAKES 
LEVELS - A SUMMARY UEPOR'r/197.l 

UNKNOWN. Internal. John Commission 

16.0041 REGULATION OF GREAT LAKES 
LEVI-I.S REPOR’T TO THE INTERNATION- 
COMMISSION BY THE INTERNAlTONAl 
LAKES LEVELS BOARD 

UNKNOWN, Internal. Joint Coiiunission 

U).0076 NATIONAL ATMOSPHF.RIC SCIENC 
GRAM - FISCAL YEAR 1974 

UNKNOWN. IJ.S Exec. Office of the Pres., Off- 
iS: Technology 

16.0097 THE POLICE DEPARTMENT IN NATL 
AST'ER OPERATIONS 

J.M. BROOKS. Ohio State University, Disaster 
Center 

16.0099 THE WARNING SYST'EM IN DISASTE 
TIONS - A Sl-.LECTIVE ANAl.YSIS 
R.T MCLUCKIli, Ohio State University, Disastc 
Center 

16.0104 ENVIRONMENT AL GEOLOGIC ATl.A^ 
TEXAS COASTAL ZONE, GALVESTON-l 
AREA 

W.L- FISHER, Univ. of Tc.xas. Bureau of Econoi 
gy 


SUPPOR I UKCj ANIzlA I lUN 


MULTIPLn HAZARDS 


OHIO STATE GOVERNMENT • COLUMBUS 

16.0016 ANALYSIS OF EMERGENCY MEDICAL SER- 
VICES COLUMBUS AND ALI. FRANKLIN COUNTY 
POLITICAL SUBDIVISIONS 
R.C CHASE. Ohio State University. Sctnuil of Medicine 

R W JOHNSON FOUND ■ NEW BRUNSWK'K. N J. 

16.0029 A NATIONWIDE PROGRAM TO DEVELOP RE- 
GIONAL EMERGENCY MEDICAL COMMUNICA- 
TIONS SYSTEMS 

D. A/CC0A'A'/1UG7//:T, Natl. AcMil. of Sciences 


TEXAS A & M l.’NIVERSITY SYSTEM 

16.0024 THE ROLE OF HELICOPTERS IN EMERGENCY 
MEDICAL CARE SYSTEMS 

O P. SKOQSiAN. Texas A & M University System. ScIkh)! 
of Engineerinf! 

U S DEPT. OF AGRICUl. l URE • CS R S 

16.0021 MANAGEMENT OF INSURAULE RISK 
M.ti. fiADF.HHOP. Unlv, of Tennessee. AgrictiUural Experi- 
ment Sla. 


U S. DEPT. OF COMMERCE • E.S.S A. 

16.0043 ESSA AND OPERA NON FORESIGHT 

UNKNOWN. US. i>epi. *>f Coinnterec. Natl Oceanic & 
Atmos. Admin. 

U S. DEPT. OF COMMERCE • N B.S. 

16.0030 NATURAL DISASTERS • SOME EMPIRICAL 
AND ECONOMIC CONSIDERATIONS 
G.T. SAV, U S. Dept. t)f Cnmnierce, Nall. Hitrcau of Stan- 
dards 

16.0073 BUILDING PRACTICES FOR DISASTER MITIGA- 
TION 

R.N. WRKJHT. U.S. Dept »)f Commerce, Nall. Bureau of 
Standards 


U.S. DEPT. OF COMMERCE • N O A.A. 

16.0045 SUMMARY REPORT • WEATHER MODIFICA- 
TION - KISGAL years 196‘J. 1970. 1971 

R C. KOCH. Geomet Incorporated 

16.0046 FEDERAL PLAN FOR WEATHER RADARS 
UNKNOWN, U.S. Dept, of Commerce, National Weather 
Service 

16.0066 WEATHER & CLIMATE MODIFICATION 

PROBLEMS AND PROGRESS 

UNKNOWN. Natl Acad, of Sciences 

16.0067 WEATHER SATELLITE CAPABILITIES 

PRESENT AND FUTURE 

H.L. PYLE. U.S. Dept, of Commerce. Natl. Environ. Satel- 


16.0069 FEDERAL PLAN FOR ME1 F:0R0L0G1CAL SER- 
VICF.S & SUPPORTING RESEARCH • FISCAL YEAR 
r‘>73 

UNKNOWN, U.S. Dept, of Commerce, Natl. Oceanic & 
Atmos. Admin 

16.0070 FEDERAL PLAN FOR MET LOUOLOCJICAL SER- 
VICES Hi .SUPPORTING RESEARCH • FISCAL YEiAR 
1075 

UNKNOWN. U S. Dept, of Commerce, Natl Oceanic & 
Atmos. Admin 

16.0071 A FEDF.RAI- PLAN FOR NATURAL DISASTER 
WARNING AND PREPARl-DNESS 

UNKNOWN. U.S Dept. i>f Commerce, Nall Oceanic & 
Atnurs Admin. 

16.0072 PLAN TO IMPROVE LOCAL WEATHER 
FORECASTS 

IfNKNOWN. U.S Dept i>f Commerce. Off of Plans & 
Pfr>gramt> 

16.0090 WEATHER MODIFICATION ■ FI.SCAI. YEARS 
1969. 1970, 1971 

UNKNOWN. U.S Dept of Coinnierce. Natl Oceanic A 
Atmos Admin. 

16.0091 CLIMATES OF THE STATES • CLIMATE OF 
NEW YORK 

A.H /MCA. U S Dept. i»f Coininerce, Null, Ocennic & At- 
mos. Admin 

16.0092 OPERATIONS OF THE NATIONAL WEATHER 
SERVICE 

UNKNOWN. U.S, Depl of Cttninicrce, Niiiiunnl Wcailicr 
Service 

U.S. DEPT OF DEFENSE - ARMY 

16.0007 MILITARY BLOOD HANKING (CIVIL DIS- 
ASTERS) 

E.R. CAMP. U S Army. Mediciil Research l.alarratorj 

I6.000B BODY RECOVERY DOG 
ILL QUINN, U.S. Army, Land Warfare Lahnralory 

16.0026 DEBRIS CLEARING TIMFiS AFFECTING CRITI- 
CAL SURVIVAL ACTIONS 

T.N. WILIJAMSON . Jiicolis As^weiutes 

16.0027 IMPROVISING F.UECTRIC POWER FROM IN- 
DlJCnON GENERATORS DURING PROl.ONCiED 
POWER OUTAGES 

H.H. BLACK. U R S Systents Corpviralion 

16.0033 COMMUNICATIONS IN NATURAL DISAST ERS 
R.A STALLINU.S. Ohio State University, Disaster Rc.scarch 
Center 

16.0037 OPTIMUM UTILIZATION OF GOVERNMENT 
AND NON-GOVERNMENT COMMUNICATIONS 
RESOURCES 

A.W. WIEGANT, Stanford Research Institute 

16.0044 MINIMIZING DAMAGE TO REFINERIES FROM 
NUCLEAR ATTACK. NATURAL AND OTHER DIS- 
ASTERS 

M.M. STEPHENS, U .S, Dept, of the Interior, Office of Oil 


J [. COSTAN/.A, Scrcadipily Incorporated 

16.005.1 NATURAL DISASTER OPERATIO-NS PLANNING 

C.T R.-t/.Vf.)'. Sl.infard Research Institute 

16.0057 ON FSTiMA MON OF MAXIMUM WIND SPEEDS 
IN tornadoes and HURRICANES 

/’ D[:RGAN.Wt:DlA.\!. TRW Incorporated 

16.0059 E.MF.KGnN<."»‘ OPERATIONS CONTINGENCY 
PLANNING ■ NEW ORLEANS, LOUISIANA 

M i. AHLR^MA^, System De\clopmcnt Corporation 

16.0061) DEVELOPMENT OF IMPROVED EMERGENCY 
OPERATIONS SIMULATION TRAINING (LOST) 
TRALNING PROCEDURES 

H-C llAkKLR. System Dcselopment Corporation 

16.0078 LAUORATORY STUDIES OF THE EFFECTS OF 
PHYSICAL HAZARD ON SHELTER MANAGE.MENT 
BEHAVIOR ■ PHASE I - STUDY PLAN 

T.R Amcr Inst For Res 

16.0079 7HE IN VESTIGATTO.N Of- SHELTER MANAGE- 
MENT AND CONTROL J.N NATURAL DISASTER 

R.A (. GLL/.VS, Amer (r\st. For Res. 

16.0085 AN ANALYSIS OF OPERATING SYSTEM EE- 
FECTIVE.NESS • FOCUS ON THE BEHAVIOR OF 
LOCAL COORDINATORS 

C T. G'/?//-T/.V, Iowa State Unl'crsily. Schord of Science 

16.0086 ROLF. PERFORMANCE IN THL OPERATING 
SYSTEM . CIVIL DCfLNSt OPERATIONS IN DIS- 
ASTER 

C •/.. MULfORO. Iowa Slate Unncrsiiy, School of Science 

16.0(187 SECURING COMMUNITY RESOURCES FOR SO 
CIAL ACTION 

C. L ML'LRORf), Iowa Stale Unncrsiiy. School of Science 

16.0098 A PERSPECTIVE ON DISASTER PLANNING 

R.R. OViVC.V, Ohio State Univcisity, D»5-asicr Research 
Center 

16.0101 DISASTER RELIEF - DOMESTIC ACIION IN 
THE SPOTLIOHF 

£■ J. RUSH, U S Army. VVar College 

16.0107 EXPEDIENT AM AND E.M BROADCAST AN- 
TENNAS 

D. E. FaULEY. G.iii|ney & Jones Comm. Inc. 

16.0108 AREA-WIDR DISASTER RESPONSE - CIVIL 
PREPAREDNESS AND REGIONAL COUNCILS 

R J MARSHAK^ Human Sciences Research Inc. 


U S I7EPT. OF DEFENSE - D.S.A. 

16.0106 SOU. POLLUTION - EROSION EFFHCIS IN SOIL 
VNKf^OWN , U.S. Dept of Defense. Defense Documcnia- 
lion Center 


U.S. DEPT, or DEFENSE - NAVY 


16.0010 SEARCH AND RESCUE CO.M.MUNICATION.. 
GLOBAL RESCUE ALARM NET (ORAN) 

!Y.R. CRAii'FORl), U.S. Navy. Air Test Center 


i;.S. DEPT. OF HLTII FD WEI. - 


16.0002 CONSULTATIVE I’SVCMIATRIC 
INDIVIDUALS A.ND COM.MUNITY 
AGFNCTES in RAPID CITY. .SOUTH D/ 
C.L. KLi:^'^.R. Unknown Inst, or Indis- Gra 

16.0006 A SIMULATION MODEL FOR 
.MEDICAL SYSTEM.S 

///-.. .SM/tf.LLV. Georgia Uwt of Teel 
Systems Research Center 

16.0011 PUBLIC HEALTH SERVICT 
ASSISTANCE REPORT JULY lOOT-JUN 
f/V/f/VrJILV. U.S. Dept of Hlth lid & W 
Scrv & M IL Adm. 

16.0018 SY.STEMS ANALYSIS OF E.MEP 
DEl.lVLRY 

ll'./-’ HAMILTON. Univ r>f I'ennsylva 
Medicine 

16.0100 ORGANIZATION At. RESPONSES 
COMMUNITY CRISE.S 
EL. QVARANTELL! , Ohio Sliiie LTiiser.sil 
cial Science 


U.S. DEPT OF HOUSING it URBAN DE' 

16.0005 THE EEDItRAL UI-lSPONSl; I 
STORM AGNUS; A REPORT TO THE 
Mirrui^ ON PUBI.IC works, SUBCC 
DISA.STER RELIEF 

UNKNOWN, U.S. Exee. onice tO' the l*rc! 
geney ITepriredncss 

16.002.1 DESIGN TO ESTABLISH A FE 
FOR IiMERGENCY MEDICAL CA 
METROPOLITAN NASHVM.LE-MIDDL 
RfiOION 

(■.£. (JOSHLN, Urban OI>s. Met Nasinill 

16.0025 URBAN GEOLCXiY • PI.AN FOR 
THE NATURE, MAGNITUDE. AM 
GEOLOCilC HAZARDS AND Ul.CON 
FOR THF:|R MITTOATTON (ABBki:V) 
UNKNOWN, State Div. rif Mines & (ieolog 

16.O03H URBAN GE:OL(7GY PI.AN FOR 
THE NATURE, MAGNITUDE, & COST; 
IC HAZARDS & RECOMMENDATTOF 
MITIGATION (ABUREV) 

J.T. ALFOHL, State Div. of Mines & Gcolo] 

16.0050 PUBLIC SARETY SUBSYSTEM 
ANALYSIS OVERVIEW 

UNKNOWN, Unknown Inst, tu Iniliv. Gram 

16.0051 PUBLIC SAFETY SUBSYSTEM 
TUALIZATION T ASK COMPLiVITON Rl 

UNKNOWN. Unknown Inst, or Indiv. Gram 

16.0058 THE SEISMIC SAFETY STUD 

general plan 

D. ARMSTRONG. Tri Cities Seismic Safe. S 


SUPPORTING ORGANIZATION 


MULTIPLE HAZARDS 


16.0080 SARASOTA • ZONING AND SUBDIVISION CON- 
TROLS REVIEW. ANALYSIS. AND RECO.MMENDA- 
TIONS CONCERNING CURRENT REGULATIONS 

K.R l]/lft7L/:T. lampa lJa> Resional Plan. Cmm. 

16.0081 A COMPREHENSIVE PLAN FOR STEPHENSON 
COUNTY, ILLINOIS 

U^'Ki^OH'N. Stephcnsj)!! Co Planning Comm 

16.0083 ZONING ORDINANCE • KNOX COUNTY. INDI- 
ANA 

UNK^OH'\’. Clyde E Williams St Assoe Inc 

16.0088 ZONING ORDINANCE AND ORDER. PIKE 
COUNTY. ELKHORN CITY. KENTUCKY 

U.VXA'OII'/V. State Program Dev OfRcc 

16.0089 ZONING ORDINANCE - PAINTSVILLE. KEN- 
TUCKY 

UNKNOH'W Stale Program Dev Office 

16.0093 RE DRAFT OF .SEEKONK ZONING HY LAW. 15 
NOVEMBER 1969 

J. nLACKWLIJ.. State Dept of Community Afrs- 

16.0095 COMPREHENSIVE PLAN ■ REPORl C. IMPI.E- 
MENTATION • VILLAGE OF EASl AURORA. N.Y.. 
TOWN OF AURORA. N Y 

UNKNOWN. Aurora Planning Doanl 

16.0096 THE CHARl.OTTE CONSORTIUM TASK I RE- 
PORT • VOLUME llA • ANALY.SIS OF MUNICIPAL 
ACTIVITIES • PUBLIC SAFE'I Y SUBSYSTEM 

UNKNOWN, Unknown Inst, or liuliv. Grant 

15.0102 MYRTLE BEACH. SC. • COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN. State Planning & Grants Div 

16.0103 THE WICHITA FALLS CONSORTIUM PHASE I 
REPORT VOLUME III • ANAI.YSIS OF MUNICIPAL 
ACTIVITIES • SECTION IV - PUBLIC SAFETY 
SUBSYSTEM 

UNKNOWN, Unkmnvn Insi. or Iiuliv Grant 

U S. DEPT. OF IN I PRIOR - GEOl.OOICAL .SURVEY 

16.0054 ENVIRONMENTAI. PI.ANNING AND GEOLOGY 
• PROCEEDINGS OF THE SYMPOSIUM ON EN- 
GINEERING GEOLOGY IN IHE URBAN ENVIRON- 
.MENT 

D R. NJCHOLS. U.S Dept, of the Interior. Geological Sur- 
vey 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING. CALIFORNIA 

n.H. PaMPF.YAN. U.S Dcpi. of the Interior, Geologtcal 
Survey 

16.0056 SOIL ENGINEERING RESEARCH - CALIFORNIA 
T.L. YOUD, U.S Dept of the Interior. Geological Survey 

16.0074 SEISMIC HAZARDS AND LAND-USE PLANNING 
/).R. N/C//OLS. U.S. Dept of the Interior. Geological Sur- 


U.S DFPT OF INTERIOR - O WR T 

I6.00H4 ECONOMIC FACTORS AFFECflNG CHANGE IN 
THE INTENSITY OF FLOOD PLAIN USF 

J.R. Barnard, lowa state University, Water Resources 
Research Inst. 

U S DEPT OF JUSTICE 

16.0042 EMERGENCY EQUIPMENT STANDARDS 

A.T HORTON, U S Dept, of C<ininierce. Natl Bureau of 
S(a()dar<ls 

U.S DEPT. OF TRANSPOR l ATlON • COAST GUARD 

16.0009 GLOBAL RESCUE ALARM NETWORK (GRAN) 

/'. UH.l.ONh. U.S. Natl. Aero. &. .Space Ailm,, GtuUlard 
Space Flight Center 

16.0015 DEVELOPMENT OF A DISTRESS ALERTING 
AND LOCATING SYSTEM (DAl.S) F'OR SEARCH 
AND RESCUE MISSION 

UNKNOWN. Deiikcrs l.nborntorlcs Inc. 

U.S. DEPF OF TRAN-SPORI ATION • F.H.A 

16.0012 HEl.lCOPTKR AMBULANCE SERVICE TO 
EMERGENCIES 

UNKNOWN. Slate Dept, of Health 

16.0013 COORDINATED ACCIDENT RESCUE l-N- 
DEAVOR. SIA1B OF MISSISSIPPI (PROJECT CARO- 
.SOM) - VOLUME I ■ OPERATION STRUCTURE AND 
PROCEDURES 

J.K. CLARK. Mis.sissippi St University, School of lingineer- 
ing 

16.0014 CONSOLIDATED SYSTEMS OF FLMERGENCY 
SERVICES • NEBRASKA (PROJK6.T 20/20) 

D G rUNTERMAN, State Off. of the Adjt. Gen 

16.0031 EVALUATION OF EMERORNCY CALI. 
SYSTEMS 

R.H. EMLRY. U.S Dept, of 'Fran-sporlation. Federal 
Highway Administration 

16.0035 NATURAL ENVIRONMENTAL HAZARDS AND 
THEIR RELATIONSHIPS TO PLANNING, LOCATION 
AND DESIGN OF TRANSPORTATION FACILi nES 

SKOOy State Highway Dcparimcm 

U.S. DEPF. OF TRANSPORT ATION - N.H.T S.A 

16.0003 DEVELOPMENT OF TRAINING PROGRAM FOR 
EMERGENCY MEDICAL SERVICE PROGRAM AD- 
MINISTRATION 

UNKNOWN. Dunlop & Associates Inc. 

U.S. DEPT. OF TRANSPORTATION - OFF. SEC. 


U S DEPT OF TRANSPORTATION - U.M.T.A. 

J6.0034 DESIGN AND IMPLCMBNT A TRANSIT SYSTi:M 
FOLLOWING A NATURAL DISASTER 
UNKNOIVN, Luzefne Co. Transp. Autticuiiy 


U.S. FXECUnVl; OFFICE - O F..P 


RESEARCH IN IHE FIELD 
SYSTEMS. OPERATIONS, AND SlZf 
GENCV MF.DICAL SERVICES 
H. PL.'^AS. Univ of Tennessee, School of 

16.0028 ASSESS.MENT OF RESEARCF 
HAZARDS 

J.K. HAAS. Univ of Colorado, School (T 


16.0077 REPORT TO THE CONGRESS - DISASTER 
PREPAREDNESS 

UNKNOWSi. U S. Exec. Ofllce of the Pres., Off. of Emer- 
gency Preparedness 


U S. NATL. AERO & SPACE ADM. 

16.0047 A DIGITAL SIMULATION OF MESSAGE TRAF- 
FIC FOR NATURAL DISASTER WARNINTJ COMMU- 
NICATIONS SATELLITE 

C.F HEIN, U S, Natl. Acto, & Space Adm , Lewis 
Research Ccniet 

16.0048 DISASTER WARNING SaTEI.LI IE STUDY 
UNKNOWN, U.S. Natl Aero & Space Adrn , I.ewis 
Research Center 


U.S NATL. SCIENCE FOUNDATION 

POI.ICYRELATED 


16.0061 A COMPARATIVE ANALYSIS 
PORT OF AND RESISTANCE TO W 
CATION PROJECTS 

J.L. Haas. Univ. vif Colorado. Graduate 

16.0062 UNIVERSITY-INDUSTRY W 
HAZARDS AND DAMAGE RELATE! 
EARTH MATERIALS 

)). HICHaBD, Univ. of Denver. Graduate 

16.0082 CLIMATOLOGICAL ASSE.SSMi 
F.FFECTS ON PRECIPITATION - PAF 

F a huff. Slate Water Survey 

16.0094 COLLAUORATIVE RESEARCI 
HAZARDS 

/MT. KATES. Clark Universiiy. Graduate 

16.0109 llUTl.DINC .standards 
EARTHQUAKE HAZARD FOR THl 
IIASIN 

II. CONEN, Lhiiv, of Washington, School 


16.0022 EVALUATION 


OF 


PERFORMING ORGANIZATION INDEX 


Agric- Res & Fcluc Center . fielle Ghulf, f'hiitlu, 10.0028. 
Albuquerque Urban Observatory ...Alhiiiiiifnfiif, iV«’n- iVtcvmi. 
6.0128, 

Amer In.st. for Res. .. Miami. I'iorirlo. I6.00*JX. I6.0(n'>- 
Amer. Soc. of Civil Engrs . /Veiv YorA. Nvw York. 6.0132. 
6.03.38, 60339 

Aretto In&t. of North America ...U'u.Wniig/rni. OmiUt of Coltm- 
bic. 10.0025. 15.0014. 

Arizona State University ...Tem/)e. Arizoiin, 1.0007. 
Atmospherics Incorporated ...Fresno. Caiiforniu^ 2.O008 
Auburn University ...Auburn, Altibamti. .5.0001, 60157. 

Aurora Planning Board . Aurora, New York, 6.0332. 16.0095. 
Raitellc Memorial Institute ...Cohmihus, Ohio, 3.0265. 

Dattelle Memorial Institute ...Richlamt, W(i\liiufiioit, 7.0017. 
Reukers Laboratories Inc. ....Smilhiown, New York, 16.0015. 
Boise Stale College ...noi\c, Idaho. 6.0003. 

Bullitt Co. Planning Comm. ....She/dieids\i/le, Kentucky, 6 0286. 
Calif. Inst, of Technology ...hisadena, Ctdifornia, 3.0001, 

3.0041. 3 0042, 3.0043, 3.0044. 3.0045. .3.0139. 3 0140, 

30141, 3.0142, 3 0143. 3.0144, 3.0)45, 3.0146. 3.0)47, 

3 0148. 9.0004, 10.0002, 13.0002. 

Calspan Corporation ...Uiiffalo, New York, 8.0121. 

Central New York Reg. Pin. Bd. ...i'yrntiije. New York, 6.0133. 
Clark University ...IPrinr.j/o/, Mawiditisetn, 16.0094. 

Claisnp Tillamook Intergov. ...Camion /irr/<7i. 60352. 

Clyde Ei, Willuims St Assoc. Inc ..IndUmupolii. tndHtna,fi.i)2M. 
16.008.3. 

Coast Code Administrtition ...Cidfixin, Mhsissipfd. 8.0010. 
Colorado State University ...Fort Collins. Colorado. 1.001 1. 

5.0027, 6.0050, 6.0189, 6.0190, 7.0013, 8.0066, 8.0067. 

8.0068, 8.0069, 12.0028. 

Columbiii Co. Planning Oepi. ...Ifud.\()ri. New York, 6 0333. 
Columbia University ...New York, New York, 9.0017.9.0056. 
Columbia University ...Falisades, Neyv York. 3.0258. 3.0259. 
3.0260, 3.0261, 3.0262. 3.0263. 

Cornell University ...lihacn, New York, 3.0257. 5.0021, 6.0334, 
6.0335. 

Council on Intergov Kclalion.s ...Sacriinienio, Callfimtla, 

6.0042, 6.0178, 6.0179. 

Dallas Water Utilities Dept. ..Dallas, Te.xas, 16.0105. 

Diversified Consultants Inc. ...Jackson. Mississippi. 6.0307. 
6.0308. 

Dunlap & Associates Inc. ...Darien, Conneciicnl, 16.0003. 

Oust Cent. FIi»ridii Reg Conn. ...Tinisvllle, I'lorido, 6.0072. 

East Tenn. State University ...John.\on City, Tennessee, 9 0063. 
Eastern Penn. Psych Institute ...Philadelphia, Pennsylvania. 
6.0010. 

Environmental Res. Corporation ...Uts Yef^m, Nevada. 3.0244. 
Environmental Res. Inst. Mich. . Ann Arbor, Mic/uy;(in, 6.0298. 
Fed. City College ...Washington. District of Columbia, 6-0016. 
Flight Test Research Inc. . .Long Beach. California. 2.0009. 
Gauiney Sc Jonc.s Comm. Inc. ...Falls Church, Virginia, 
16.0107. 

Genesee Finger Lake Reg. Board ...Rochester. New York, 
6.0340. 

Geomet Incorporated ...Rockville, Maryland, 16.0045. 

George Washington University ...Washington. Di.urkt of Colum- 
bia, 16.0004. 


Georgia Inst, of Technology ...Allania. Georgia, 3 0202, 6 0073. 
6.0074. 6.0238, 6.0239. 6.0240, 6.0241. 60242, 60243, 
16.0006 

Gleiidoni City Government . .Cdendnra. California. 6 0170, 
9.0026. 

Gulf Univ. Res. Consortium ...Galveston. Te.xas, 8.0049. 

Hiimcl Geotechnicnl Consultams .. Ru)>id City. 

9-0021. 

Marvard Universily ...Cambridge. Massochusetts. 8.0117. 
Ha/leton Nanticoke M H. & M R. ...Nanticokc, Petin.sy/v(uufl, 
6.0009. 

Hughes Aircraft Company ...Fiilleriun, California, 16 0036. 
Human Sciences Research Inc. .Mclean, Virginia, 16.0108 
Hydrocontp Intcrriatirnial ..Palo Alto. California. 6 0177. 

I I T Research Instiliile ...Chicago. Illinois. 3.0204, 5 0044, 

1 N T A S A Incorporalcd .. Menlo Park. Californio, 6.0173, 
6.0174. 6.0175. 

Illinois Inst for Envir. Oliy ...Chkogo, Illinois. 6.0083. 

Inst for Defense Analysis ...Arlington. Virginia. 5.0023. 6.0032, 
8.0017- 

Inicrnat. -loint Commission ...Wa.shington. District of Columbia, 
6.0052, 16.0040. 16.0041. 

Iowa Slutc University ...Ames, Iowa, 6.0089, 6.0272. 6.0273, 

15.0008. 16.0084, 16.0085, 16.0086. 16-0087. 

Jacobs AssiKtaics . San Frondsco, California, 16.0026. 

John A Ulume Sc Associates ...San I'ranchco. Ciilijornia, 
3 0013, 3 0014. 3.0015, 3,0016, 3,0017, 3.0018. 3.0048, 
3.0154. 

John H. Wiggins Company ...Hi’dondo Betifh, Cufj/«>r)i<ii, 

3.0008. 3 0009. 

Jrrhns Hopkins University ...Baliiniore, Maryland, 8.0009, 

Kiinstts State University ...Munlunum, Kaims, 2.U013. 

Lamar University Te.xo'i, 10.0032, 

Lehigh University . .Uethlehcni, Pennsylvania, 13.0029. 

Lincoln Co. Planning Dept. ...Newport, Oregon, 6 0354. 
I.ockwood Andrews & Newman Inc. ...Iloii.xiun, Te.xa.<!. 6.0385. 
I.os Angeles Co. Hd. of Stipvrs. ...Los Angele.x, Californio, 
3.0004, 3.0101. 

Louisiana Slate Univ. Systems ...Union Rouge, Louisiana, 
2-0014. 8 0008, 8.0103. 

Lower Minn. Riv. Wtrshed Disi ...Savage, Minne.xota, 6.0302. 
Luzerne Co. Transp. Authority ...Wilkes Borre, Pennsylvania, 
16.0034, 

Luzerne Wyoming Co. M.M. Prog. ...Wilkes Barre, Pennsyl- 
vania, 6.001 ) . 

M n Associates ...San Ramon, Californio, I 1.0002. 

Macon Co. Regional Plan Comm. .. Decatur, Illinois, 6.0258. 
Marlon Co. Mcirop. Dev. Dept ..Indianafxdis, Indiana, 6.0087. 
Mass. Inst, of Technology ...Coinbridge, Massachusetts, 3.0026, 
3.0061, 3.0062, 3.0063, 3.0064, 3.0226, 3.0227, 3.0228. 
3.0229 . 3.0230. 6.0107, 12.0018. 

Maihematica Incorporated ...Dethesda, Maryland, 6.0101. 

Miami Federal Executive Board ...Miami, Florida, 8.0026. 
Michigan State University ...E'fijf L/rnsuig, Mic/ngun. 5.0014. 
Middle Georgia Area Plan. Com. ...Macon, Georgia, 6.0245. 
Mississippi Ark. Tcnn. Council ...Memphis, Tenne.ssee, 3.0069, 
3.0269 . 3.0270. 
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Mississippi St University ...Slate College. MissisUppi, 2.0015. 

5.0017. 6.0007. 10.0008. 16.0013. 

Montana State University ...Bi>einan, Moniana. l-0[)04, 

1.0005. 1.0013. 6 0125. 6.0126.6.0321. 

Natl Aea<l of Sciences Disfrirf of Co/mnlurt, 

3.0186, 5 0008, 5.0009. 10.0026, 16.()»29. 16.0063. 

16.0064. 16.0065, 16.0006 

Natl. Center for Atrnnsph Res. . .OoiiUler, Colorado, 7 0010. 
7.0011. 

Natl. Res. Council ..Wuihingion, liisirici of Cohonbia, 3.0054. 
New York Ocean Science Lab. .. Montauk, New York, 15.0028. 
North Amer. 'Weather Consult. ...Goleia, Colifoniio, 6.0171. 
North Dakota State University ...Fargo, North Dakota, 2.0020, 

7.0006. 

North Kennebec Reg. Pin. Comm ...Waierville, Maine, 6 0288. 
Nortliern Arii. University ...Flogsiaff, Ariana, 5.(KH)2. 
Northwestern University . Franston. Illinois, 6.0250. 

Oak Ridge National Laboratory ..ifok Rulge, Tennessee, 
3.0271, 3.0272, 

Ocean Data Systems Inc ...Rockville, Murylaml, 8.0105. 

Ohio State University .. CoUinthus. Ohio, 6.0345, 6.0346. 
6.0347, 6.0348, 9.0057, 9.0058. 9 0059. 90060, 16.0016. 
16 0017, 16.0033, 16 0049. 16.0097. 160098. 160099. 
I6.OI00. 

Ohio University Ohio. 3.0264. 

Old Dominion University ...Norfolk, t'irginia. 5.00.32. 

Oregon State University . Con-iiHt.\. Oregon. 6.0353. 9.0020. 
15.0033. 

Palm Beach Co. Area Plan. Oil. .West Pafni Hcacti, Florida, 
6.0235, 6.0236. 

Parsons Jurtlcn Corporation ..Nen- York. New York. 2 0001. 
Penn. State University Fark. FeniuvNanUt, 2.0007, 

3.0268, 6,0144. 6,0145. 6.0146.6.0.360. 6,0361. « 0l25. 
Princeton University .. f'rinceron. tSew Jersey. 3.O068. 8.0120. 
Public Administrulion .Service .. Chkago. Illinois, 3.0022. 

Purdue University ...Lafayette, huiuma. 3,0023. 3.0215.6.0088, 

6.0269, 6.U270. 6.0271. 7.0004,8.0102. 

Resources Development Consult. . Fort Collins. Colorado, 
6.0I<)1, 

Rocky Min Forest & Range Sla. .. Laranuc, Wyoming, 
11-0008. 

Rutgers the Slate University ..New Brunswick, New Jersey, 
6 0323, 6.0324, 

San Diego Co. Comp. Plan Org. . San Diego, California. 
6.0046. 6.0047. 

San Diegu Reg Comp. PI. Org. ...San Diego, Colifornta, 6.0181 
Serendipity Incorporated ..Chniswonh, California, 16 0052. 
Shannon & Wilson Incorporated ...Seattle. Washington, 3.0278. 
Smithsonian Institution ..Washington, Disirict of Cohtmhio, 
H.00Q3. 

Smithsonian Insliiuiion ... Cambridge, Xfassaclitiseiis, 5.0013. 
South Alabama Reg Plan. Comm ..Metbile. Alatmma, 6.0158. 
South Dakota State Univer.siiy ...Brookings, South Ihtkota, 
6 0030 

Southwestern 111. Plan. Comm. . .CoBimviUe, Illinois, 6.0084. 

St. l.ouis University ...Sr. Louis, Missouri. 3.0235. 3.0236, 
3.0237. 3.0238, 3.0239, 3.0240. 3.0241. 

Stanford Research Institute ...Menlo Park, California, 16.0001, 
16.0037, 16.0053. 

Stanford University . Palo Alto, California, 3.0040, 3.0136, 
3.0137, 3.0138. 9.0003 

Stale Bur. of Highways ...Le.xington, Kentucky, 9.0015. 

B, A,,..., rs,... f—l..... aj:..: tL n 


State Dept, of Rnv. Conserv. ...AIIhihw New 
6.0131. 

Slate Dept of Health ...Minneapoli.'!, Minnesota. 
State Dept, of Highways ...Lansing, Michigan, 9 
State Dept of Highways ...OkUihanta City. OkUn 
Stale Dept of Highways ...Olympia, Wash 
1.0006. 1.0014. 

State Dept of Piih Welfare ...Camp /fill, Penns 
State Dept, of Transportation . ..Saciomento, Cal 
State Dept of Transportation ...Cohnnhiis. 
10.0031. 

Slate Dept of Water Resources ..Sacranu 
3.0046. 6.0044. 

State Div. of Comp Planning .. /tuuni, Teun.h 
Slate Div of Ccolog. Survey .Cohnnhns, 
15.0031 

Slate Div. of Geolog Survey ...Sandusky, Ohio, 
Sltitc Div. of Highways ...Sactamenlo, Cali 
9.0005. 9.0006. 9.0037. 9.0038. 

State Div of Mines & Geology . Sacramv 

1.0003. 2.0002. 3.0011, 3.0047, 4.0001. ! 

7.0009, 8.0018. 9.0007. 10.0003. 11,0 

13.0003. 14,0003. 15,000.3. 16.0025, 16 0038 
State Div. of Res. ...Frankfon. Kentucky, 9, 0014 
State Div, of Voc. Rchah. . .CharU'iton. We.si Vii 
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STATE WATER SURVEY 

2.0011 DROUGHT CLIMATOLOGY OF ILLINOIS. 

FA. HUFF 

2.0012 POTENTIAL OF PRECIPITATION MODIFICATION 
IN MODERATE TO SEVERE DROUGHTS. 

FA. HUFF 


UNIV. OF NORTH CAROI.IN 
SCHOOL OF ARTS 

2.0019 F.ROSION AND DEPO.SITION IN 
AND FiSTUARIE-S OF THF NORTH CARC 


U.S. DEPT. OF COMMERCE 
ENVIRON. RE.SEARCH LABORATORIES 

2.0010 FLORIDA CUMULUS SEF.DING EXPERIMENT 
FOR DROUGHT MITIGATION. APRIL-MAY 1971. 

W.L. WOCUI.EY 


UNIV. OF PITTSBURGH 
GRADUATE SCHOOL 

2.0021 ALTERNATIVE ADJUSTMENTS 
HAZARDS. 


U.S, DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 


UNIV. OK PUERTO RICO 


EARTHQUAKES 


performing organization 

ONIV. OF TENNESSEE 
SCHOOl. OF AGRICUITURE 

IftOJJ DROUTH PROnAHII.n iES IN TENNESSEE. 

\i'L I'AfiKS 


WEATHER SCIENCES INCORPORATED 

i.0006 OKLAHOMA DROUGHT RELIEF OPIiRATIONAI. 
PROGRAM (ODROP). 

JL surnF.Rum 


KARTHQUAKKS 


BATTELLE MEMORIAL INSTITUTE 

3.026S SURVEY REPORT ON STRUCTURAL DESIGN OE 
PIPING SYSTEMS AND COMPONENTS. 

ii.C. 


CALIE. INST. OE TKCHNOI.OGV 
CENTER EOR RES. I'REV. DISASTER 

3.0001 EARTHQUAKES AND INSURANCE. 

ONKMOH’N 

3.0140 EARTHQUAKES AND INSURANCi: ■ ERA CON- 
FERENCE 2-3 APRIL 1973. 

J.C FULTON 


CALIF. INST. OF TECHNOl-OGY 
EARTHQUAKE ENGIN. RES. I.AIL 

3,004t EARTHQUAKE RESPONSE OF UUILDING-FOUN- 
DATION SYSTEMS. 

J H/tLAK 

3.0043 DYNAMICS OF IIUU.DING • SOIL INTERACTION. 

r.C JHN NINOS 

3.0045 DYNAMIC ANALYSIS OF COUPLED .SHEAR 
WAI.LS AND SANDWICH DF.AMS, 

K S. SKA'nVM 

3.0141 MODAL COUPLING AND IZARTMOUAKE 
RESPONSE OF TALL nUILDING.S, 

J H IIOERNER 

3.0144 FORCED VIBRATION OF A 22.SrORY STEEL 
FRAME BUILDING. 

P C. JENNINGS 

.3.0148 ANALYSIS OF THE EARTHQUAKE RESPONSE OF 
A NINE-STORY STEEL FRAME BUILDINGODURING 
THE SAN FERNANDO HARTHOUAKE. 

J.ll. WWJD 


CALIF. INST. OF TECHNOLOGY 
GRADUATE SCHOOL 

3.0044 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLA TIONS. 

J .B SEED 

3.0139 CALTECH SEISMIC NE1WORK AND SAN FER- 


CAIJF. INST. OF TECHNOLOGY 
SCHOOL OF ENGINEERING 

3.0(M2 NATIONAL INFORMATION SERVICE FOli 
EARTHOUAKF, ENGINEERING. SAN FERNANDO DATA 
PROCESSING. 

IXC HUDSON 

3.0142 EVAI.UATION OF THE INCREMENTAl. SEISMIC 
RLSK DUE TO RESERVOIR FILLING. 

G.JL. HOUSNF.R 

3.0147 A STUDY OF .STRONG EARTHQUAKE GROUND 
MOTION U.SING AN ARRAY OF ACCELEROGRAPHS • 
CALIFORNIA. 

M.D. TRIFVNAC 


CALIF. IN.S'I. OF TECHNOLOGY 
SEISMOLOGICAL LAROUATORY 

3.0I4S .STRAINS AND TILT.S ASSOCIATED WITH THE 
SAN FERNANIX) EARTHQUAKE. 

P JUNCF.LS 

.3.014* PUGET SOUND. WASHINGTON. F.AR'THOUAKE 
AND Tim MANTLE STRUCTURE DENUATH 
THEONORTHWES'lEUN UNIT ED STATES. 

/;. MCKENZIE 


COLUMBIA UNIVERSITY 
LAMONT DOHERTY GKOLOG. OBSERV. 

3.0258 MICROSLLSMICITY AND TECTONICS OF THE 
NEVADA .SEISMIC ZONE. 

rj. CWMPEH 

3.0259 MEASUREMENT.S FOR FAULT SLIP ON THE 
DENALI. FAIRWEATHER. AND CASTLE MOUNTAIN 
FAULTS. ALASKA. 

R PAGE 

3.0260 EXPERIMENTAL AND THEORETICAL STUDY OF 
THE DILATANCY-DIFFUSION MODEL FOR 
EARTHQUAKE PREDICTION, 

C.H. SCHOl.Z 

3.0261 SEISMOL.OOY AND OI.ODAI. TEC'IONICS - A 
STUDY OF SEISMICITY GAPS AND INTRAPLATE 
EARTHQUAKES, 

L.R SYKES 

3.0262 A COMPREHENSIVE STUDY OF THE 
SEISMOTECrONICS OF THE ALEUTIAN ARC - 
ALASKA. 

L.R. SYKES 

3.0263 TECTONIC S1RF.SS IN THE EASTERN U.S. BY 
.SEISMIC METHODS. 

M. H'YS.V 


CORNELL UNIVERSn Y 
SCHOOL OF ARCHITECTURE 

3X)2S7 LARGE SCALE INTEGRATION IN URBAN 
PLANNING WITH APPlJCATION.S TO 1 ALL BUILDING 
PLANNING IN REGIONS SUBJECTED TO NATURAL 
HAZARD.S, 


n.C. JONES 
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ORMING ORGANIZATION 


EARTHQUAKRS 


NATL. Ri:S. COUNCIL 

4 EARTHQUAKES RELATED TO RESERVOIU 
LINO. 

UNK.WIVN 


OAK RIDGK NATIONAL LABOKATOKV 
1 DYNOR - DYNAMIC ANALYSIS OF STRUC- 
RAL SYSTEMS, 

« -V/ HOLMF.S 

I EARTHQUAKES INDUCED HY UNDERGROUND 
IID INJECTION. 

IVC. MCCLAl.s/ 

OHIO UNIVERSITY 
SCHOOL OF AR TS 

AGE, GEOMETRY, AND STRESS FIELDS OF 
iR MAJOR FAULTS OF THE CALIFORNIA TRANS- 
SE RANGES BY EVALUATION OF WELL DATA. 

R.S. YEATS 


PENN. STATE UNIVKRSII Y 
.SCHOOL OF EARTH SCIENCES 

SEISMIC HAZARD REGIONALIZATION AND 
UABILITY OF FU1URE liARTHOUAKF.S IN THE 
PED STATES. 

« /-•. HOWELL 


PRINCETON UNIVERSITY 
SCHOOL OF ENGINEERING 

.STABILITY AND DYNAMIC RESPONSE OF 
LING TOWERS, 

D.T. lilLLINOVON 


PUBLIC ADMINISTRATION SERVICE 
REPORT INTO SELECTED AREAS OF ECONOMIC 
.CT OF THE CALIFORNIA EARTHQUAKE FOR 
OFFICE OF EMERGENCY PREPAREDNESS (AB- 

/). 

J V. COYHE 

PURDUE UNIVERSITY 
SCHOOL OF AERONAUTICS 

RESPONSE. OF POWER SYSTEMS VO THE SAN 
ANDO VALLEY EARTHQUAKE OF 9 FEBRUARY 

A.J. SCHH F 


PURDUE UNIVERSITY 
SCHOOL OF CIVIL ENGIN. 

PROBABILISTIC ANALYSIS OF ELAS'lO-PLAS'llC 
CTURES. 

TL PAF.Z 


ST, LOUIS UNIVERSITY 
GRADUATE SCHOOL 

3.02.^S SOME GROUND MOTION AND INTENSITY 
RELATIONS FOR THE CENTRAL UNITED STAl ES. 

A. NECIOCLV 

3.0236 A MICROEARTHOUAKE STUDY OF THE LOWER 
MISSISSIPPI VAI.I.KY • ARKANSAS. MISSISSIPPI AND 
TENNESSEE. 

O W. NUriL! 

3.02.17 MAGNITUDE RECURRENCE RELATION FOR 
CENTRAL MISSISSIPPI VALLEY EAR ! HQUAKES. 

O W. Nurnj 

.1.0238 THE RELATION BETWEEN I-ELT AREA AND 

maoniti;de for central UNrn:D .states 
RARTHOUAKES, 

o.w Numi 

ST. LOUIS UNIVERSITY 
SCHOOL OF ARTS 

3.0240 RESEARCH IN EARTH .STRAINS AND FOCAL 
MECHANISMS • MISSOURI. 

W. STAUPER 

ST. I.OUIS UNIVERSII Y 
SCHOOL OF ENGINEERING 

.1.0239 TRAVEl-.TIMF. TABLES FOR HARTHOUAKES IN 
THF: CENTRAL UNITED STAI RS, 

O.W. Nvrnj 

3.0241 SF.ISMIC STUDll-S • SOVJTH CENTRAL ILLINOIS 
CARTHOUAKi: OF NOVEMBER 9. 1968. 

W. STAUPER 

STANFORD UNIVERSITY 
SCHOOL OF EARTH SCIENCES 

3.0I3H STUDY OF MECHANISM OF ACCUMULATION 
AND RELEASE OF TECTONIC STRESS IN CENTRAL 
CALIFORNIA. 

A. NUR 

STANFORD UNIVERSITY 
SCHOOL OF ENGINEERING 

3.0040 MEASUREMENTS OF DYNAMIC CHARAC- 
TERISTICS OF MULTISTORY BUILDINGS IN CAI.IFOR- 
NIA. 

H.C. St/AH 

3.0136 APPLICAT ION OF DECTSfON THEORY IN STRUC- 
TURAL DESIGN FOR RESISTANCE TO LOADINGS 
GENERATED DY HARTHOUAKE PHENOMENA. 

J.R. RENJAMIN 

3.0137 APPl.lCATION OF PROBAnU.lTY. STATISTICS 
AND DECISION THEORY IN .SOIL ENGINEERING. 

K HOEG 
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PF.RrORMlNG ORGANIZATION 


EARTHQUAKES 


U.S. DEPT. OF COMMERCE 
CENTER FOR BUILDING TECHNOLOGY 

3.0191 DESIGN. SITING, AND CONS TRUCI ION OF LOW- 
COST HOUSING AND COMMUNITY BUILDINGS TO 
BErrER WITHSTAND EARTHQUAKES AND WIND- 
STORMS, 

IK/. RfiPS 

U.S. DEPT. OF COMMERCE 
EAR'IH SCIENCF^S LABORATORIES 

3.0160 THE SEISMIC RISK MAP OF THE UNITED 
STATES - DEVELOPMENT, USE. AND PLANS FOR FU- 
TURE REFINEMENT, 

.S.T. ALCERMtSSEN 

U.S. DEPT. OF COMMERCE 
EARTH SCIENCES LAUOHATORY 

3.0245 SEISMICll Y OF THE SOUTHERN NEVADA RE- 
GION, DECEMBER 22, 1971 TO JULY I, 1972, 

K.C. flAYER 

3.0246 EARTHQUAKES RECORDED BY A SEISMO- 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION. JANUARY I-DECEMBER 22.1971. 

K.C. liAYLH 

U..S. DEPT. OF COMMERCE 
EARTHQUAKE MECHANISM I.AB. 

3.0155 MEASUREMENT OF MOVEMENT ON THE SAN 
ANDREAS FAULT. 

R.D NASON 

3.0156 ACTIVE DISPLACEMENT ON THE CALAVERAS 
FAULT ZONE AT HOLLISTER. CALIFORNIA. 

T.n. ROOERS 

U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

3.0019 ENGINEERING SEISMOLOGY. 

L.R. ALLPREDGi: 

3.0049 TSUNAMI RESEARCH, 

S.T. ALCKRMISSEN 

3.0159 ENG AFTERSHOCK STUDIES - CALIFORNIA. 

S.T. ALGERMtSSEN 

3.0161 A STUDY OF EARTHQUAKE LOSSES IN THE 
SAN FRANCISCO BAY AREA • DATA AND ANALYSIS. 

UNKNOWN 

3.0162 A STUDY OF EARTHQUAKE LOSSES IN THE LOS 
ANGELES. CALIFORNIA AREA. 

UNKNOWN 

3.0223 ALEUTIAN SEISMIC PROGRAM SEISMOLOGICAL 


U.S. DEFT. OF COMMERCE 
NATL. BUREAU OF STANDARDS 

3.0188 BUILDING PRACTICES FOR DIASTHR MITIGA- 
TION. 

C.G\ CULVER 

3.0189 STRENGTH OE EXIS I'ING MASONRY WALLS, 

S.G. FAITAL 

3.0190 INELASTIC RESPONSE OF BUILDINGS AND 
STRUCrURAL RESTORATION. 

S.C FATTAL 

3.0192 BUILDING PRACTICES FOR DISASTER MITIGA- 
TION. 

R N. WRIGHT 

3.0193 EARTHOUAKE DESIGN FOR MASONRY STRUC- 
TURES. 

F.Y YOKEL 

3.0194 DESIGN CRITERIA FOR MASONRY. 

F Y. YOKEL 

U.S. DKPT. OF COMMERCF. 

NATL. OCEAN SURVEY 

.3.0002 STUDIES IN SHISMICITY AND EARTHQUAKE 
DAMAGE STATISTICS. APPENDIX A. 

K.V. STElNliRUGGE 

3.0024 STUDIES IN SEISMICITY AND EARTHQUAKE- 
DAMAGE STAIISTICS. APPENDIX IJ. 

.9.7'. ALCERMISSLN 

3.0025 THE SANTA ROSA. CALIFORNIA. 
EARTHQUAKES OF OCTOBER I. 1969, 

K.V. STEIN liRUGGi: 

3.0219 SEISMIC RISK STUDIES IN THE UNITED S TATES. 

S.T ALGERMIS.SEN 

3.0220 ALEUTIAN SEISMICITY • MILROW SEISMIC EF- 
FECTS. 

ER ENGDAHI. 

3.0221 THE FAIRBANKS, ALASKA. EARTHQUAKES OF 
JUNE 21. 1967, 

J.N. JORDAN 

3.0222 IMPROVED BODY-WAVE MAGNITUDES OF 
ALEUTIAN EARTHQUAKES. 

A.C. TARR 

U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

3.0218 RESEARCH STUDIES AND REPORTS ON 
EARTHQUAKE HAZARDS REDUCTION, 

S T. ALGERMISSEN 

U.S. DEPT. OF HOU. & URB. DEV. 

FT-ID. INSURANCE ADMINISTRATION 


U.S. DEPT. OF HOU. & URB. DEV. 3.0109 IlNVIKONMENTAl. GEOI OGY O 

OFF. OF POI.ICY DEV. & RES. FRANCISCO »AY REGION - CALIFORNIA, 


3.0021 PERFORMANCE OF SINCLF. FAMILY 
DWELLINGS IN THE SAN FERNANDO EARTHOUAKE 
OFQFERRUARY 9. 1971. 

KK MCCLUHf 


3.0110 FAULT ZONE TECTONICS (CREEP 
NIA, 

R 

3.0111 SAN ADREAS FAULT • CALIFORNU 


L.S. DEPT. OF THE INI ERIOR 
BUUKAl! OF RECLAMATION 


3.01 12 SOUTHERN CALll-ORNIA TECFONK 


3.0053 COMPARISON OF COMPUTED AND MEASURED 
DYNAMIC RESPONSE OF MONTICKLLO DAM, 

L If. ROKffM 

3.0171 EARTH AND ROCKFILL DAM DESIGN PRAC- 
TICES, 

1. M c//r/.stm/Vsf;\' 

3.0173 EARTHQUAKES AND ACTIVE FAULTS. 

/.V DODD 

3.0183 EFFECTS OF EARTHOUAKKS ON SOIL PER- 
FORMANCE. 

D A TtinLMANK 


U.S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

3,0006 VAN NORMAN RESERVOIRS AREA. CALIFOR- 
NIA. 

R.h YERKRS 

3.0020 SEISMIC RISK • FDAA • WASHINGTON AND 
UTAH, 

.5.7 Al.OKRMISSKN 

3.0039 REGIONAI. GEOLOGIC FRAMEWORK • SAN AN- 
DREAS Fault • cai.ifornia, 

riL niHui.i:!-: 

3.0050 TmON DAM SEISMICITY - IDAHO. 

H' l'. MICKL-y 

3.0051 NATIONAL EARTHQUAKE INFORMATION SER- 
VICE. 

A C. TAHR 

3.0052 COAI MINE Dl-FORMATION STUDIES. SOMER- 
SET. COLORADO. 

C.R. IWNHUn 

3.0056 HYDRAULIC, GEOLOGIC & SEISMOLOOIC STU- 
DIE.S, 

a. deiwchananne 

3.0057 Hawaiian volcano observatory, 

f).W. PETERSON 

3.0100 RECONNAISSANCE STUDY OF RECOVERABLE 
GROUND WATER. 

L C. DinXf/ER 

3.0105 RELATIVE ACTIVITY OF MULTIPLE FAULT 
STRANDS • CALIFORNIA, 

M.G. HOSIU.A 

3.0106 SANTA CRUZ COUNTY COOP. 

E.E. URAJW 

3.0107 EARTHOUAKE HAZARD REDUCTION. SAN 
FRANCISCO BAY REGION, 


3.0113 REGIONAI. TECTONIC ANALYSIS 
DREAS FAULl • INVESTIGATION O 
MOU.NTAIN EARTHQUAKE. APRIL 8. 196 
NIA (ABHREV), 


.V0114 EARTHQUAKE MODELING. 

J.h 

3.0115 EARTHOUAKIL CONTROL F.XPF.RD 
NESOTA. 

Ji, 

3.0116 MONTEREY BAY - CALIFORNIA, 


3.0II7 INSTRUMENTAL STRAIN - CALIE 
NEVADA. 

.VL, 

.3.01 18 ENGINEERING SEISMOLOGY • CALI 


3.01 19 MICROEARTHOUAKE DATA ANAI.'^ 


3.0120 MONTEREY-POINT REYES (HAU1 
CALIFORNIA, 

l).S 

3.0121 PAI.O Al.TO, SAN MATEO. ANC 
MOUNTAIN 7-W2-M1NUTE QUADRAN 
VICINITY, CALIFORNIA, 

r.M 

.3.0122 ALASKA GEOLOGIC EARTHOUAKE 


3.0123 RANGELY - CALIFORNIA. 

C 

3.0124 REGIONAL AND DETAH.ED GRAVI 
IN TECTONICALLY ACTIVE AREAS - CAL 


3.0125 SPECIAL MICROEARTHQUAKE N 
ALABAMA AND TEXAS, 


3.0126 STRAIN STUDIES - CAI.IFORNM 
MONTANA. 


3.0127 CRUSTAL STRAIN - CALIFORNU 
MONTANA. UTAH AND NEW MEXICO. 

3.0128 EARTHQUAKE HAZARDS R 
NORTHWE.ST AND GEOLOGY 
NORTHWESTERN OLYMPIC PENINSULA 
TON. 

P 

3.0129 AUTOMATIC MICROEARTHOUAKE 1 


3.0UI TECTONIC HISTORY - NORTH PACIFIC CON- 
TINENTAL MARGIN . ALASKA. 

R i'0\'HUr^.\'E 

3.0132 ACTIVE FAULTS AND GEOLOGIC HAZARDS. I*T. 
MUGU TO WILMINGTON. CALIFORNIA, 

HC WACNfH 

3.0133 TF.CTONICS OF ACTIVE FAULTS ■ CALIFORNIA 
AND NEVADA. 

li t: HALLACh 

3.0134 CALIFORNIA M/EQ NET, 

R.L Wt:sS(>>\’ 

3.0135 CENTRAL CALIFORNIA SEISMICITY SIUDIHS - 
CALIFORNIA. 

H I. U’/LS-VO/V 

3.0163 RISK MAPS AND FIELD INVESTIGATIONS. 

i 7. AL(:t:iiMissi:,\’ 

.3.0164 SEISMIC RLSK CORPS OF ENGINEERS - CON- 
TIGUOUS UNITED STA'I ES. 

IPM' /M3'.V 

3.ni6S VA. SEIS.MICriY • .32 SIATI-S AND PUERTO 
RICO. 

»'.E, M/CKHY 

3.0166 CI.F.N CANYON AND AUllURN DAM SEISMICITY 
• COLORADO. 

H'K MfiKtY 

3.0167 SEISMICITY AND EARTH STRUCI URF.. 

J. TAGGART 

3.0168 SOUTH CAROLINA SEISMICITY PROGRAM. 

/!< TARR 

3.0169 SOCORRO 2 DEGREE OUADRA.NGI.E • NEW 
MEXICO, 

C O. «/lC//AMA' 

3.0170 GEOLOGY OF THE RAPID CITY AREA. SOUTH 
DAKOTA, 

J.M CA'nhHMOU: 

3.0172 GREATHR ANCHORAGE AREA IIOROUGH. 
ALASKA. 

/■; nORROVOLNY 

3.0174 NEW MADRID FARIHQUAKE. - ARKANSA.S. IL- 
LINOIS. KEN I UCKY, MISSISSIPPI, MISSOURI AND TEN- 
NESSEE, 

M.r: KANt: 

3.0175 F.NCINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COM.MUNITI ES, ALASKA. 

R.W. UCMKt: 

3.0176 DENVER .METROPOLITAN AREA. COLORAfX). 

R.M. I.INDVALL 

3.0177 V. A. HOSPITAL SITE EVAl.UATIONS. 

T.C. Nli /lOU 

3.0178 SNAKE RIVER PLAIN. PAR T A - REGIONAL TEC- 
TONICS - IDAHO. 

.V.S* ORILI. 

3.0179 EASTERN SNAKE RIVER PLAIN REGION IN- 
VESTIGATIONS - IDAHO. 

S.S. ORIEL 

3.0180 TECTONIC ANALYSIS OF SE.ISMICALLY ACTIVE 


3.0181 SNAKE RIVER PLAIN, PART E • NORTH CFN- 
TRAL - IDAHO. 

D Sc HLEKHEH 

3.0182 SNAKE RIVER BASIN, PART F • SOUTHERN 
PAU'T. NOR THWEST MARGIN - IDAHO, 

n SKIPT 

3.0184 HAMILTON 2 DEGREE, 

J.D. WELLS 

3.0185 SNAKE RIVER PI.AIN. PART » - VOLCANIC 
ROCKS • IDAHO. 

PL WILLIAMS 

3.0197 SEISMIC HAZARDS AND l.AND-USE PLANNING. 

DR NICHOLS 

3.0198 PROGRAM DESIGN-197 1 - SAN FRANCISCO HAY 
REGION ENVIRONMENT AND RESOURCRSOPLANNING 
STUDY. 

UNKNOWN 

3.0243 THE ElM-.Cr OF GEOI.CX31C* STRUCTURE ON 
THE 0C‘CURUE;NCE OF FRESH GROUND WaIEROIN 
POST-OLIGOCENE DEPOSITS OF THE GULF COASTAL 
PI.AIN. 

/’.// JONES 

3.024? ALEUTIAN SEISMIC PROGRAM HYPOCENTER 
SUMMARY. OC rOIlER iy72-APRlt. 1973. 

UNKNOWN 


U.S. DEPT. OF TRANSPORTATION 
NA I L. I KANSPOHl A ITON .SAFIC. 111). 

3.0199 PROTECTION OF T RANSPORTA l ION FACILl I lES 
AGAINST EARTHOUAKE.S. 

UNKNOWN 


U.S. F.XF.C. OFFICE OF THE PRF.S. 

OFF. OF SCIFNCF. & TECHNOLOGY 

3.0200 REPORT Ol' 'THE TASK FORCE ON 
EARTHOUAKK HAZARD REDUCTION PROGRAM PRI- 
ORITIES. 

A:.P. STEINliRUCGE 


U.S. NAVY 

CIVIL ENGINEERING LAB. 

3.0007 PRELIMINARY INVESTIGATION OE STRUC- 
TURAL DAMAGE FROM POINT' MUGU. CALIFORNIA 
EARTHOUAKK OF FEBRUARY 21, 1973, 

S.K TAKAHAS/II 


U.S. VE'I'ERANS ADMINISTRATION 
HOSPITALS CLINICS St REG. OFF. 

3.0201 EARTHOUAKF. RESISTANT DESIGN REQUIRE- 
MENTS FOR VA HOSPITAL FACILITIES, 

UNKNOWN 


UNIV. OF ALASKA 
OEOPUYSICAI. INSTITUTE 


3.0071 EVAI.UATION OF FEASIBH-ITY OF MAPPING 
SEISMICALUY ACTIVE FAULTS IN ALASKA. 

L CFDiVF) 


3 0072 installation AND OPERATION OF A 
TELEMETEKED SEISMIC NETWORK ON THE ALASKA 


PKNINSULA. 


UNKNOWS 


UNIV. OK CALIFORNIA 
EARTHOI AKK ENCIN. RES. CTR. 

3.0003 i.lTERATURE SURVEY -SEISMIC EFFECTS ON 
HIGHWAY BRIDGES, 

T liVASAKI 

3.0029 EARTHOUAKU RESPONSE OF GRAVITY DAMS 
INCLUDING RESERVOIR INTERACTION, 

P, CUAKRAKARTl 

3.0030 EARTHQUAKE ANALYSIS OF MULTISTORY 
BUILDINGS INCLUDING FOUNDATION INTERACTION. 

A.K. CHOVRA 

3.{I031 EARTHQUAKE KFSPONSE OF CONCRETE 
GRAVITY DAMS. 

AK CHOPRA 

3.0032 F.NFRCY ARSORPTION CHARACIERISTICS OF 
STRUCTURAL SYSTEMS SUBJECTED TO 

earthquake excitation. 

R.W CLOVOH 

3.0033 STOCHASTIC INELASTIC RESrONSE OF 
OFFSHORE TOWERS TO STRONG MOTION 
EARTHQUAKES. 

M.K. KAUL 

3.0034 EARTHQUAKE RESPONSE OF AXISYMMETRIC 
TOWER STRUCTURES SURROUNDED BY WATER. 

C UAW 

3.0035 SHAKE • A COMPUTER PROGRAM FOR 
EARTHQUAKE RESPONSE ANALYSIS OF HORIZON- 
TAl.LV LAYERED sires. 

P H. UCHNaHKL 

3.0035 EARTHQUAKE ANALYSIS OF STRUCIURE- 
FOUNDATION SYSTEMS. 

4.K. KvlLSTf 

3.0073 STIFFNESS DEGRADATION OF REINFORCED 
CONCRETE MEMBERS SUBJFCTr:!> TO CYCLICOFLEX- 
URAL MOMENTS. 

I' I' liCRTERO 

3.0076 EXPERIMENTAL INVESTIGATION INTO THE 
SEISMIC BEHAVIOR OF CRITICAL REGIONSOOF REIN- 
FORCED CONCRETE COMPONENTS AS INFI.UFiNCED 
BY MOMENT AND SHEAR. 

M. ci:u:ni 

3.0077 ADAP • A COMPUTER PROGRAM FOR STATIC 
AND DYNAMIC ANALYSIS OF ARCH DAMS. 

«.«' CLOUGH 

3.0079 GENERAL PURPOSE COMPUTER PROGRAM FOR 
INELASTIC DYNAMIC RESPONSE: OF PLANEOSTRUC- 
TURES. 

A.E. KANAAS 

3.0081 CONSTITUTIVE MODELS FOR CYCLIC PLASTIC 
DEFOHMA1 ION OF ENGINEERING MATERIALS. 

J.M. KELLY 


3.0083 INFLUENCFi OF BASE ROCK CH/ 
ON GROUND RESPONSE, 

3.0084 RATE OF I.OADING EFFECTS O 
AND REPAIRED REINFORCED CONCRE 

3.0085 ELASTIC PI.ASTIC EARTHQUAKE 
SOIL-BUILDING SY.S IEM.S, 

3.0088 CYCLIC BEHAVIOR Ol' THREE 
CONCRETE (R.C) El.EXURAL MEMBE 
SHEAR, 

3.0089 CYCLIC LOADING OF FULL-! 
TIONS. 

.V009(l OPTIMUM DESIGN OF EA 
SISTANT SHEAR BUILDINGS, 

3.0091 DYNAMIC BF.HAVIOR OF 
DIAGONALLY BRACED STIiEL BUILDR 

3.0092 ACCELERATIONS IN ROCK FOR 
IN THE WESTERN UNITED STATES. 

3.00M MODIFICATION OF SEISMOCR, 
FOR EFFECrS OF LOCAL SOIL CONDIT 


3.0095 analysis OF THE SLIDES IN 
NANDO DAMS DURING THE 
OFOFEHRUARY 9, 19?). 

3.0096 SOIL MODULI AND DAMPING 
DYNAMIC RESPONSE ANALYSES. 

3.0097 A SIMPLIFIED PROCEDURE FOI 
SOIL I.IOUEFACTION POTEN TIAL. 

3.0098 ANALYTICAL INVESTlGATIOf 

seismic: response op long mi 

HIGHWAY BRIDGES, 

3.0099 STATIC AND EARTHQUAKE 
THREF-DIMENSIONAL FRAME 
WALLOHUILDINOS. 


UNIV. OF CALIFORNIA 
GRADUATE SCHOOL 

3.0153 EARTH STRUCTURE AND FAU 
AS RELATED TO EARTHQUAKE 
CALIFORNIA, 


UNIV. OF CAIJFORNIA 
INST. OF TRANS. & TRAP. Ef 

3.0094 F.FPECrS OF SOIL CONDITION 


3.0037 EARTHQUAKE STAHII.riY OE REINFORCED 
EARTH STRUCI UUKS. 

K L LEE 

3.0075 EARTHQUAKE SAFETY OF SCHOOL BUILDINGS. 

fl HRESLER 

3.0078 NONLINEAR ANALYSIS OF REINFORCED 

CONCRETE FRAMES AND PANELS. 

//vl FRANKUN 

3.0086 INVESTIGATION OF HIGHWAY BRIDGE DESIGN 
METHODOLOGY FOR PROVIDING SIRUCIURAL RE- 
SISTANCE TO EARTHQUAKES. 

PENZtEN 

3.0087 THREE DIMENSIONAL SFOCHASTIC 

MODELLING OF STRONG F.ARTHOUAKE GROUND 
MOTIONS, 

J PEN/.IEN 

3.0102 OPTIMIZATION OF WATER RESOURCE 

SYSTEMS INCORPORATING EARTHQUAKE RISK. 

CM. DUKE 

3.0103 SOIL LIQUEFACTION DURING EARIHOUAKES. 

K.L LEE 


UNIV. OF CALIFORNIA 
SCHOOL OF LETTERS 

3.0028 STUDIES OF GROUND MOIIONS IN LOCAL 
EARTHQUAKFiS, 

H A. HOLT 

3.0157 AN INVESTIGATION OF THE SEISMICITY & 
EARTHQUAKE HAZARDS OF THF SANIA BARBARA 
CHANNEL REGION • CALIFORNIA. 

A. SYLi'ESlLR 


UNIV. OF CALIFORNIA 
SEI.SMOGRAPHIC .STATION 

3.0080 SEISMICITY OF MENDOCINO ESCARPMENT- 
GORDA RIDGE REGION • CALIFORNIA. 

E.C. KEITH 


UNIV. OF CALIFORNIA 
SURVEY RESEARCH CENTER 

3.0074 THE UNPREDICTABLE DISASTER IN A 
METROPOLIS - PUBLIC RESPONSE TO 3 HE LOS AN- 
GELES EARTHQUAKE OF FEBRUARY. 1971, 

L.n. nOVRQVE 


UNIV. OF ILLINOIS 
GRADUATE SCHOOL 

3.0207 SEISMIC BEHAVIOR OF FRAMED TUBILS. 

J.C. ANDERSON 

UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 

3.0058 QUASI-STATIC LATERAL DESIGN LOADS FOR 

C A I A 1/ C D CCIfT A MX CTU I ID HQ 


3.0205 STRESS-STRAIN RELATIONSHIPS OF REINFORC- 
ING BARS SUBJECTED TO I.ARGE .STRAIN REVER- 
SALS. 

A E AKTAN 

3.0206 EFFECTS OF 1 WO DlMENSIONAl. EAR ! HQUAKE 
MOTION ON A REINFORCED CONCRETI-: COLUMN. 

A E. AKTAN 

3.0208 PROBABILISTIC METHODS IN CIVIL ENGINEER- 
ING. 

A.H. ANG 

3.0200 ANALYSIS OF LIOUEFACTION OF SATURATED 
GRANULAR SOILS DURING EARTHQUAKES, 

J. GHAItOVSSI 

3.0210 RESPONSE AND ENERGY-DISSIPATION OF REIN- 
FORCED CONCRETE FRAMES SUBJECTED 30 
STRONG BASE MOTIONS. 

P GUl.KAN 

.3.0211 EARTHOUAKE EI-TFCTS ON REINFORCED 
CONCRETE BUILDINGS. 

M A SOZEN 

3.0212 EVALUATION OF STRUCTURAI. DA.MAGE 
CAUSED BY EARTHOUAKE TOWARD THE DEVELOP- 
MENT OF EARTHOUAKE-RESISTANT design (AB- 
BREV). 

M.'t. SUZEN 

3.0213 PROBABILLSTIC MODELING OF EXTREME 
LOADS. 

Y.K H7:A' 

3.0214 SHEAR STRENGTH DECAY IN REINFORCED 
CONCRETE COLUMNS SUBJECTED TO LARGE 
DEFLECTION REVliRSAI.S. 

J.K. H7G7/7- 


UNIV. OK KENTUCKY 
SCHOOL OF ENGINEKHING 

3.0060 SHEAR MODULUS AND DAMPING IN SOILS • 
MEASUREMENT AND PARAMETER EFFECTS. 

a.O. HARDIN 

3.0216 SHEAR MODULUS AND DAMPING IN SOILS - 
DESIGN EQUATIONS AND CURVES. 

li.O. HARDIN 


UNIV. OF MICHIGAN 
SCHOOL OF ENGINEERING 

3.0231 EARTHOUAKE INDUCED TRANSIENT PORE 
PRESSURES IN EARTH DAMS. 

V L STREETER 


UNIV. OF NEVADA 
SCHOOL OF MINES 

3.0248 DIl.ATANCY AND PREMONITORY VARIATIONS 
OF P. S TRAVEL TIMES, 

I N. CUFIA 

3.0249 SPECTRAL CHARACTERISTICS AND STRESS 
DROP FOR MICROEARTHOUAKES NEAR FAIRVIEW 
PPAK NIRVADA. 


TRAL NEVADA. 


.1.0275 SElSMlCn Y AND CONTEMP( 
A. RYALl. OF THE YEl.I.OWSTONE PARK f- 
CION. 


UNIV. OF NEW MEXICO 
RURF.AU OF ENGINEERING RESFL^RCIl 

3.0027 l.OW CYCI.E FATIGUE FAILURE OF .SEISMIC 
STRUCTURF.S. 

/ KAS/fiAJ 

3.0251 PROBABILITY OF FATIQUE FAII.URF. UNDER 
EARTHQUAKE LOADS. 

J 

3.0252 A STA’I ISTICAI. STUDY OF SOME DESIGN CON 
CEPTS IN F.ARTHOUAKE ENGINEERING. 

PH H'mCHlNC 

3.0253 ADAPTIVE STRUCTURAL SYSTEMS. 

JJ YAO 


.1.0276 REGIONAL SF-LSMICIIY AN 
THE SOUTHERN INTFR.VIOUNTA 
WITH EMPHASIS ON THE WASATCl 


L'MV. OF WASUINGI 
SCHOOL OF ART5 

3.0279 DYNAMIC STAHILH Y OF EAI 

.1.0280 A STUDY OF -SEISMICITI 
.STRUCTURH IN WESTERN WAS! 
SEISMIC TELEMETRY NETWORK. 


3.0255 DYNAMIC BCHAV'IOR OF BILINEAR STRUC* 3.028.1 SEISMIC ACTIVITY OF 'I'H 
TURALSYSTE.MS. CANOES. 

H.y. KiW 


UNIV. OF NEW MEXICO 
GRADUATt SCHOOL 


UNIV. OF WASHING! 
SCHOOL OK ENGINEK 


3.0254 SEISMIC DESIGN OF BUILDING STRUCTURES. 

j r. YAO 


3,0281 UUlLDlNCi STANDARDS 
EARTHQUAKE HAZARD FOR 71 
BASIN. 


UNIV. OF ORKCON 
.SCHOOL OK LIBERAL ARTS 

3.0266 SEISMICITY INVESTIGATIONS IN THE CASCADE 
MOUNTAINS AND VICINITY. OREOON.OI MAY 1969 • 
30 APRIL 1970. 

HP HLAX’K 

UMV. OF SOUTHERN CALIFORNIA 
SCHOOL OF ENGINEERING 


3.0282 .SEISMIC RESISTANCE OF C( 
COLUMN AND WALL CONNKC TIOI 


UNKNOWN INST. OR INDH 
3.0284 DEMONS! RATION OF A 
LIMITING THE SUBSIDENCE OF 1. 
DONF.D MINES ROCK SPRINGS, WY 


3.0038 IMPACT VIBRATION DA.MPER.S IN A SEISMIC 
DESIGN. VIRGINIA POLYTECHNIC I 

S.P MASHi SCHOOL OF ART5 


UNIV. OF SOUTHERN CAI.JFORNIA 
SCHOOL OF LETIER.S 


3.0277 SEISMICITY STUDIES OF T 
PAI.ACHIAN REGION. 


3.0104 MICROEARTHOUAKE MONITORING IN LOS AN- 
GF.LES AREA. 

T. TENG 


EXPANSIVE soil 


UNIV. OF TEXAS 
GRADUATE SCHOOL 

3.027.1 INFLUENCE OF SHAPE AND EMBEDMENT ON 
DYNAMIC FOUNDATION RESPONSE. 

KJi. sroKor. 


state mV. OF MINKS & < 
4.0001 URBAN GEOLOGY PLAN F 
THE NATURE. MAGNITUDE. & CC 
HAZARDS & RECOMMF.NDATK 
MITIGATION (ABBREV), 


DEVELOPMENT IN EXPANSIVE CLAYS ON DAMAGE 
TO MILITARY FACILITIES (AUUREV), 

l. i>. JOHNSON 

4.0003 REVIEW OF LITERATURE ON EXPANSIVE CLAY 
SOILS. 

L />. JOHNSON 

U.S. DEPT. OF THE INTERIOR 
BUREAU OF RECLAMATION 

4.0007 STAniLlZATlON OF EXPANSIVE CLAYS AND 
.SHALES. 

H D RICHMOND 

U.S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

4.0004 GEOLOGY OF THE RAPID CTI Y AREA. SOUTH 
DAKOTA. 

J.M. CATIEHMOU: 

4.0005 DENVER URBAN CORRIDOR STUDIES 
COLORADO, 

H'/?. HANSEN 

4.000h SURFICIAL GEOLOGY OF JUNEAU AND VICINI- 
TY URBAN AREA, ALASKA. 

R.D. MHJtJi 

UNIV. OF DENVER 
GRADUATE SCHOOL 

4.000fl UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAOI; RF.LATliD TO F.XPAN.SIVn 
EARTH MATER1AI..S. 

D RICHARD 

UNIV. OF SOUTHERN MLSSISSIPPI 
SCHOOL OF SCIENCE 

4.0009 MAPPING OF SURI ACF. MAIERIALS FOR PRE- 
DICTING FOUNDATION CHARACTERISTICS IN FU- 
TURE DEVELOPMENT OF HATTIESBURG. 

RTF. IIROtyN 


FOREST & GRASS FIRES 


AUBURN UNIVERSITY 
AGRICULTURAL EXPERIMENT STA. 

5.0001 PROFILING THE FOREST INCENDIARIST - AN 
ANALYSIS OF DOCUMENTED CA.SE HISTORIES. 

J.L. DUNKEUfERGER 

COLORADO STATE UNIVERSITY 
U.S.D.A. ROCKY MTN, FOR. STA. 

5.0027 NATIONAL FIRE DANGER RATING, 

JM'. LANCASTER 


TIONAI. PARK. MONTANA, 

K H W'/HITAKER 

I I T RILSEAKCII INSTITUTE 

5.0044 DEVELOPMENT OF I-.MISSION FACIORS FOR 
ES'EIMA TING A TMOSPHERIC EMISSIONS, 

a. YAMATE 

INST. FOR DEFENSE ANALYSIS 

5.0023 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWl.Y DEVELOPING DISASTERS. VOLUME I, 

A. SACHS 

MICHIGAN STATE UNIVERSITY 

U.S.D.A. N. CEN. FOR. KX. .STA. 

5.0014 FIRE CONTROL PLANNING AND FIRE PREVEN- 
TION IN THE NORTHEAS TERN UNITED STATES, 

V.J. JOHNSON 

MI.SSLSSIPPI SI. UNIVERSITV 

U.S.D.A. S. FOREST EXPT. STA, 

5.0017 RESEARCH AND DEVELOPMENT OF FIRE 
PREVENTION TECHNOl.OGY (FIRE PREVENTION). 

M.L. DOOUriLI. 

NATI.. ACAD. OF SCIENCILS 

5.000H CONTRACT FOR PARIIAL SUPPORT OF THE 
COMMITrilE ON FIRE RESlv ARCH, 

N T. amSAMORE 

5.0009 UMIT.OYMl-N-T OF AIR OPI-RATION.S IN THE 
FIRI- SERVICES - PROCEEDINGS OF A SYMPOSIUM, 
lll-LD AT ARGONNC NATIONAL LABORATORY (AB- 
BRl.V). 

UNKNO]VN 

NORTHERN ARIZ. UNIVERSITY 
U.S.D.A. RKY. MTN. FOREST STA. 

5.0002 PRESCRIBED FIRE TECHNOLOGY FOR THE 
SOUTHWEST. 

A.W. LINDENMUTH 

OLD DOMINION UNIVERSITY 
GRADUATE .SCHOOL 

5.0032 CORRELATION OF SAIELLITE AND GROUND 
DA'I'A IN AIR POLLUTION S TUDIES (ABBREV), 

a.E. COPELAND 

SMITHSONIAN INSTITUTION 

5.0013 STUDIES OF IMAGES OF SHORT-LIVED EVENTS 
USING ERTS DA TA - ALASKA. 


W.A. DEUTSCHMAN 



STATE DIV. OF MINES & GEOLOGY 

5.0026 URBAN GEOl.OGY PLAN FOR CALIFORNIA • 
THE NATURE. MAONITUDK. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (AQBREVk 

JT ALFORE 


U.S. DEIT. OF AGRICULTURE 
NORTHERN FOREST FIRE I,AB. 

5.0028 AIRBORNE INFRARED FORFSl FIF 
TION SYSTEM, 

R 


TE.XAS TECHNOr.OGICAl. UNIVERSITY 
SCHOOL OF AGRICULTURE 

S.0021 EFFECT OF PRESCRIBED BURNING ON WATER 
YIELD AND QUALITY FROM BRUSH INFESTED LANDS 
• TEXAS. 

H A WRtCHT 


U.S. AIR FORCE 

FOREIGN TECH.VOI.OGV DIVISION 

S.0030 TH E DETECTION OF CENTERS OF COMBUSTION 
OF SMALL OIMEN.SIONS BY THE METHOOoFOR IR 
PHOTOGRAPHY, 

V ! BISESKO 

U.S. DEPT. OF AGRICULTURE 
DIV. OK administrative .MC.MT. 

S.QOlfl A STUDY OF FOREST SERVICE TELECOMMUNI- 
CATIONS . VOLUME ( ■ SUMMARY • MAINOSTUDY 
RECOMMENDATIONS AND FINDINGS. 

UNKNOWN 


U.S. dept, or agriculture 

INTERMTN. FOR. & RC. EXP. STA. 


U.S. DEPT. OF AGRICULIURK 
PAC. S.W. FOR. & RG. EXP. STA. 


5.00(M> FOREST FIRE BEHAVIOR • CAl.IFORN 

CM CUI 

5.0007 FIRL MANAGEMENT SYSTEMS. 

5.0040 FOREST FIRF; METEOROLOGY IN Tt 
COASTAL REGION. 

M J Si 


U.S. DEPT. OF AGRICULTURE 
PAC. SW. FOR. & HG. EXPT. STA. 

5.0003 PHYSICAL CHARACII-RISTICS OF Cl 
A WILDLAND FUEL • CALIFORNIA, 

C M. COl 

5.0004 FIRH WEATHER AND FIRE HEHAVIC 
1968 CANYON FIRE - CAI.IFOUNIA. 

CM. COl 

5.0005 GUIDES FOR FUEI..HRF. AKS IN Tl 
NEVADA MIXED-CONIFER TYPE. 

L 

5.0025 FIRE PREVENTION • CAI.IFORNIA. 

II'.V. 

5.0033 FIRK ENVIRONMENTAL TEST CHA.V 
DESIGN AND DEVELOPMENT. 


5.0018 PHYSICAL, CHEMICAL. AND PHYSIOLOGICAL 
PROPERTIES OF FUELS RELATFO TO FIRE 
PHENOMENA, 

H.E ANDERSON 


5.0034 FIRES CAUSED BY EOUIPMENT USE 
CRITICAL MRE WEATHER IN CAl.IFORN 
1971. 

O.C 


5.0019 METHODS FOR THE PREVENTION AND CON- 
TROL OF LIGHTNING FIRES. 

R.G DAVGHMAN 

5.0020 CONIROL AND USE OF FIRE PARTICULARLY 
IN WILDERNESS. PARK, AND OTHER RECREATIONAL 
AREAS. 

C£. HARDY 

5.0046 FIRE SURVEILLANCE SYSTEMS FOR THE DE- 
TECTION AND .MAPPING OF FIRES. 

S-N. nmscti 


S.003.S ALLOCATION MODEL FOR FIRI 
RESOURCES, 

5.0036 CHARACTERISTICS OF PEOPLE W1 
FIRES ...SOME PRELI.MINARY FINDINGS ■ 
NIA, 

J.R. CUP. 

5.0037 REDUCING FIRE HAZARD IN PONDE: 
THINNING SLASH BY MECHANICAL Cl' 
ORF:CON, 


5.0038 FOREST FIRF. HISTORY • A ( 
U.S. DEPT. OF AGRICULTURE METHOD OF DAI A ANALYSIS. 

NORTH CEN. FOREST EXPT. STA. 


5.0015 FOREST FIRES IN MISSOURI. 

D.A HAWES 

5.0016 FIRE WEATHER & BEHAVIOR OF THE LITPLC 
SIOUX FIRE - MINNESOTA. 

R IP. SANVin 


5.0039 PROBABILITY FIRE WEATHER F 
SHOW PROMISE IN .TYEAR TRIAL. 

P C. Si. 


U.S. DEPT. OF AGRICULTURE 
S.E. FOREST EXPERIMENT STATIO! 


PERFORMING ORGANIZATION 


5.01)42 DEVELOPMENT OF IMPROVED TECHNIQUES 


for using prescribed 

SOUTHERNOFORESTS, 


FIRE IN 
RTF. COOPER 


5.0043 THE INFLUENCE OF WF-ATHER AND CLIMATE 
ON FOREST FIRE OCCURRENCE AND BEHAVIOR IN 
THE EAST AND SOUTH, 

DT WILLIAMS 


U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

5.0029 RADAR METEOROLOGY AS A MODERN TOOL 
FOR FOREST FIRE PROTECTION. 

D.W KRUEGER 

5.0031 OPERATING PLAN FOR FIRE WEATHER SER- 
VICE IN SOUTH CAROLINA, 

J t) KANUPV 


U.S. NAVY 

ORDNANCE I.AHORATORY 


AUBURN UNIVERSITY 
CENTER FOR URBAN & REG. PL^ 

6.0157 STUDY OF GUIDELINES FOR LAN 
MENT AND USE OF FLOOD-PRONE 
ALABAMA, 


AURORA PLANNING BOARD 

6.0332 COMPREHENSIVE PLAN • REPOR1 
MENTATION • VILLAGE OF EAST AUl 
TOWN OF AURORA. N Y . 


BOISE STATE COLLEGE 
SCHOOL OF ARTS 

6.0003 SILVER VALLEY FLOOD - SOCIAL F 
ICAL EFFECTS. 

I 


S.uon THE GREAT OAKl.AND. LOS ANGELES. AND 
SAN DIEGO FIRES. SF:PTKMnnR 22 TO 29.01970. 

R.S ALGER 


UNIV. OF CALIFORNIA 
SCHOOL OF AGRICULTURE 

5.004 1 FOREST FIRE S I ATISTICAI. PROBLEMS. 

E.N. DAVID 


BULLITT CO. PLANNING COMN 

6.0286 FLOOD PLAN FOR BULLITP COI 
TUCKY. 

CENTRAL NEW YORK REG. PLN. 
6.0133 WATER RELATED ENVIRONMENTA 


UNIV. OF WASHIN<JT0N 

.SCHOOL OF ENGINEERING CLATSOP TILLAMOOK INTERGC 


5.0024 MECHANISMS OF WILDLAND FIRE SUPPRES- 
SION. 

R.C. CORLEn 


6.0352 FLOOD PLAIN ANALYSIS AND DR 
DY, CLATSOP AND TILLAMOOK COUNTI 
• 1972-1973. 


UNIV. OF WASHINGTON 
SCHOOL OF FORESTRY 

5.0047 FIRF. ON A FOREST SOIL. 

D ll', coij: 


CLYDE E. WILLIAMS & ASSOC. I 
6.026H ZONING ORDINANCE - KNOX CO 
ANA. 


FLOODS 

ALBUQUERQUE URBAN OBSERVATORY 
6.0128 FACTORS PERTINENT TO WATER QUALITY IN 
THE ALBUQUERQUE METROPOLITAN AREA. 

UNKNOWfJ 

AMER. SOC. OF CIVII- ENCRS. 

6.0132 AN EVALUATION OF URBAN FLOOD PLAINS, 

JE. GODDARD 


COLORADO STATE UNIVERSIT 
SCHOOL OF ENGINEERING 

6.0050 FLOOD PROTECI ION AT CULVERT 

6.0189 INVESTIGATION FOR FLOOD PRO 
BRIDGES, 

6.0190 HYDROLOGY OF SMALL WATERSF 

I 


,f /-vj-?!/-- rrnrrcr’ i f rtc f ID n AMI7 ATIDN IN 


CORNELL L-NIVERSITY 
WATER RESOU. & MARINE SC. CTR. 


GEORGIA INST. OF TECHNC 
ENVIRONMENTAL RESOURCES 


6.0334 REDESIGNING FLOOD MANAGEMEKT • PRO- 
JECT AGNES - PHASE 1. 

Di ALI.EE 

6.0335 STUDIES IN THE ANAl.YSlS OF METROPOLl I AN 
WATER RESOURCE SYSTEMS - VOl.UMD IV - MODELS 
FOR .MANAGING METROPOLITAN SURFACE WATER 
SY.STEM.S. 

J.R FF.RGUSSON 


COUNCIL ON INTERCOV. RELATIONS 

6.0042 SAN GORGONIO PASS. CALIFORNIA GENERAl. 
PLAN TECHNICAL REPORT. 

C/VATAOIPA' 

6.0178 NORTH RICHMOND - SAN PAQLO BAY AREA 
STUDY • CALIFORNIA. 

J.P KENl^Y 

6.0179 GENERAL PLAN REPORT. LAKE RED BLUFF 
AREA, CALIFORNIA, 1971. 

UNKNOWN 


6.0073 CASE S7UDY OF REMEDIAL F 
MENT IN AN URBAN AREA • PHASE II 

6.0074 CRITICAL ANALYSIS OF FIN 
MODELS JN FOUR PHYSIOORAPH 
GEORGIA. 

6.023H SYNTHESIZING A PROCEDUR 
LA'I ING URBAN FLOOD CONTROL PR 

6.0239 THE Fl.OOD PLAIN AS A RF.SIL 
. RESIDENT AITITUDES AND PER 
THEIR lMPI.lCAT(ONS TO FLOOD P 
MENT POl.lCY. 


6.0240 IHE PEACHTREE CREEK WA 
CASE HISTORY IN URBAN FLOOD P 
MENT. 


DIVERSIFIED CONSULIANTS INC. 

6.(1307 URBAN SVSTE.MS • STORM DRAINAGE & 
FLOOD PLAIN MANAOEMENT. SANITARY 
SEWERAGE, SOLID WASTE .MANAGEMENT (ABDREV). 

7/4. ELLIOTT 

6,0308 URBAN SYSTEMS • WATERWORKS. SANITARY 
sewerage. SOLID WASTE MANAGEMENT. STORM 
DRAINAGE & FLOOD PLAIN MANAGEMENT (AB- 
BREV). 

7.4. ELU07T 


EAST CENT. FLORIDA REG. COUN. 

6.0072 ORANGE. SEMINOLE. OSCEOLA COUNTIES - 
WATER MANAGEMENT. 

UNKNOWN 


EASTERN PENN. PSYCH. INSTITUTE 

6,0010 TRAINING AND EVALUATION OF MENTAL 
HEALTH SERVICES TO RESIDENTS OF FLOOD DIS- 
ASTER AREAS IN COMMONWEALTH OF PENNSYL- 
VANIA. 

UNKNOWN 


ENVIRONMENTAI, RES. INST. MICH. 

6.0298 USE OF ERTS-1 DATA • SUMMARY REPORT OF 
WORK ON TEN TASKS. 

F.7. THOMSON 


FED. CITY COLLEGE 
GRADUATE SCHOOL 

6.0016 A STATISTICAL SUMMARY OF THE CAUSE AND 
COST OF BRIDGE FAILURES. 

F.F. CHANG 

GENESEE FINGER LAKE REG. BOARD 


6.0241 TRAVIX TIME OF GEORGIA SI I 


6.0242 THE ErFECTS OF LAND USE C 
HYDROLOGY OF AN URBAN WA'I'ERS 

6.0243 A PROGRAM FOR METROPC 
MANAGEMCNI. 


GLENDORA CITY GOVERN^ 

6.0170 GLENDORA. CALIFORNIA. G 
1990, 


HA/.LF.TON NANTICOKE M.H. 
6.0009 MENTAL HEALTH SERVICES T( 
FLOOD DISASTER AREAS IN LUZI 
COUNTIES OF THE CO.MMONWGALTF 
VANIA. 


HYDROCOMP INTERNATIO 
6.0177 PROCEDURES FOR ESIIMATINC 
FROM SMALL RURAL WATERSHEDS, 


I N T A S A INCORPORAl 

6.0173 COMPUIER SIMULATION MOD 
PLAIN DEVELOPMENT - PART II • V 
HON AND APPLICATIONS, 

N 

6.0174 COMPUTER SIMULA'HON MOD 
PLAIN DEVELOPMENT - PART t 
PLANNING AND BENEFIT EVALUATIC 

N 


LUfNlKt;i. r’l-AiN inn »_nn_/\vjuuAfNi^ akha - 

COMPUTER SlMlll.ATlON PROGRAMS. 

D-H. CftOHCl/HJ. 

INST. FOR DEFENSE ANALYSIS 

6.0032 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS. VOLUME 1. 

A. SACHS 

INTERNAT. JOINT COMMI.SSION 

6.0052 REGULATION OF GREAT LAKES WATER 
LEVELS REPORT TO HUH INTERNATIONAL 
JOINTOCOMMISSION BY THE INTERNATIONAI. GREAT 
LAKES LEVELS BOARD. 

UNKNOWN 

IOWA STATE UNIVERSITY 
WATER RESOURCES RESEARCH INST. 

6.0089 PLANT SPECIES AS WII.DI.IFE COVER AND 
EROSION CONTROL ON 'MUDFLATS' IN IOWA'S 
LARGE RESERVOIR SYSTEMS. 

J./L WILSON 

6.0272 ECONOMIC FACTORS AFFECTING CHANCE IN 
THE INTENSITY OF FLOOD PLAIN USF. 

J.li. HAHNARI) 

6.027.1 THE HUMAN ECOLOGICAL IMPACT OF STRUC- 
TURAL FLOOD CONTROL ON THE IOWA RIVER. 
IOWA. 

J.S. GARONEK 

LINCOLN CO. PLANNING DEPT. 

6.0354 DEVELOPMENT IN FLOOD-PRONE AREAS OF 
LINCOLN COUNTY. OREGON AUCiU.ST'. 1973. 

UNKNOWN 

LOCKWOOD ANDREWS & NEWMAN INC. 

6.0385 PALACIOS COMPREHEN.SIVE PLAN - PHASE 2 - 
SUMMARY REPORT. 

a.l. WHJ.IAMS 

LOWER MINN. RIV. WTRSHEI) DI.ST. 

6.0302 THE EFFECTIVENESS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
WATERSHED DISTRICT. 

UNKNOWN 

LUZERNE WYOMING CO. M.H. PROG. 

6.001 1 MENTAL HEALTH SERVICES TO RESIDENTS OF 
FLOOD DISASTER AREAS IN LIJZERNE-WYOMING 
COUNTIES, COMMONWEALTH OF PENN.SYLVANIA. 

UNKNOWN 


MACON CO. REGIONAL PLAN COMM. 

6.0258 NATURAL CAPABILITIES - THE FRIENDS CREEK 
SERIES, MACON COUNTY. ILLINOIS. 


MARION COUNTY, INDIANA SEPTEMBER 1970, 

UNKNOWN 

MASS. INST. OF TECHNOLOGY 
SCHOOL OF ENGINEERING 

6.0107 DESIGN OF OmMAI. PRECIPITATION NET- 
WORKS. 

WM GRAY MAN 

MATHEMATICA INCORPORATED 

6.0101 THE IMPLICATIONS OF THE NET FISCAL 
UENF.riTS CRITERION FOR COST SHARING IN FLOOD 
CONTROL PROJECTS. 

R.w rafusj: 

MIDDLF: GEORGIA AREA PI.AN. COM. 

6.024S WATER RESOURCES OF MIDDLE GEORGIA. 

UNKNOWN 

MISSISSIPPI ST. UNlVERvSITY 
<JRAI)UATE SCHOOL 

6.0007 CASE STUDY OF ECONOMIC ASPECTS OF* 'I HE 
FEDERAL FI.OfJD INSURANCE PROGRAM. 

L.R. afh'AT/lAAf 

MONTANA STATIC UNIVERSITY 
SCHOOL OF KNGINICKRING 

6.0125 APPLICATION OF HYDROLOGIC AND HYDRAU- 
LIC RE.SEARCH TO CULVERT SELECTION INOMON- 
l ANA - VOLUME 1 • REPORT, 

r..R. DODGE 

MONTANA STATE UNIVFCRSITY 

WATER RESOURCF.S RF.SFCARCH CTR. 

6.0126 DEVELOPMENT OF AN OPERATIONS MODEL 
FOR MONTANA’S WATER RESOURCES, MID- 
DLEOCREEK RESERVOIR OPERATION. 

r.T. wf/j.iASfs 

6.0321 FLOODPLAIN MAPPING AND PLANNING FOR 
THE 50 AND 100 YEAR INTERVAL FLOOD ZONES OF 
THE BITTERROOT VAI.I-F.Y. MONTANA, 

K.M. NOLAN 

NORTH AMER. WEATHER CONSULT. 

6.017! CLOUD SEEDING POTENTIAL FOR TWEI.VE 
RIVER BASINS, 

R D. ELLIOTT 

NORTH KENNEBFCC REG. PLN. COMM. 

6.0288 DATA AND MANAGEMENT NEEDS FOR WATER 
RELATED LAND AREAS - MAINE, 


UNKNOWN 


E. KEENE 



NORTJIWESTERN UNIVERSITY' 
SCHOOI. OK TECHNOLOGY 


rufviyun uixivcn.^il i 

SCHOOL OF CIVIL KNGI 


6.0259 RESEARCH tNITlATION - A MULTIDIMUN- 
SIGNAL STOCHASTIC MODEL FOR FLOOD RRF.DIC 
TION. 

R B. C0R07/.S 


OHIO STATE LNIVERSITV 
SCHOOI. OK ENGINEERING 

6.0345 COST-ErFECUVENESS ANALYSES OF RE- 
GIONAL FLOOD IM.AIN MANAGEMENT ACTIVITIES, 

CM CLARK 

6.0346 AFPI. (CATION OF COST-EFFECTIVENESS TO 
THE. DESIGN OF A FLOOD PLAIN. 

a \f. CLARK 

6.0.347 DETERMINATION OF COST-KFKECnVE TECHNI- 
CAL PROCEDURES FOR GSF. IS THE <IHIOOrLOOn 
PLAIN MANAGEMEKL PROGRANl. 

CM. lLARK 

6.0348 STREAMFl-OW SIMULATION AND FLOOD 
PROFILE DETERMINATION IN OHIO • A PILOT SFUDV. 

I'.T RIl CA 


6.0271 WAHASH RIVER SYSTT-MS MO 
JECr MANAGEMENT, Pl.ANNiNO ANl 


PURDUE UNIVERSITY 
SCTKX)L OF ENGINEERS 


6.0270 THE ni'FlXT OF UltnANIZATIOI 
CiV OF WATE.RSHEDS - INDIANA. 


PURDUE UNIVERSITY 
WATER RF.SOliRCICS RtLSEARC 

6.0088 INITTAI. RESUI.TS FROM THE 
SIMULATION MODEL. 

6.0269 MVDR.AULICS OK SHALLOW FL 
RLi- ERODED SAND SURFACES DEV 
SPECTRA. 


OREGON STATE UNIVERSITY 
WATER RESOURCES RESEARCH INST. 

6.0353 A COMPILATION OF FLOOD ABATEMENT PRO- 
JECTS IN OREGON, 

H-f EMAIKR 


I’Al.M BEACH CO. AREA PLAN. BI). 

6.0235 (•(.OOD Pl.AiN STUOY AND MODEL FLOOD 
PLAIN ORDINANCE. 

U\KXOH',\ 

6.0236 FLOOD PLAIN STUDY AND MODEL FLOOD 
P1.A1N ORDINANCE. MARCH. 1972. 

UXKXOWSI 


RESOURCES DEVELOPMENT C' 

6.0191 SOCIALLY DEFINED HNVIRON.V 
IN URBAN WATER RCSOURCE.S PL.AN 


RUTGERS THE S'l ATE UNIVt 
AGRICULTURAL EXPKRIMEN 

6.0323 HYDROLOGY OF SUBURBAN A1 
SF.Y. 


RUTGERS THE STATE UNIVE 
WATER RESOURCF.S RKSEARC 


PENN. STATE UNIVERSITY 
INST. RES. LAM) & WTR. RESOUR. 


6.0324 ECONOMIC BASIS L'OR WAT 
ANALYSIS, 


6.0144 OPTIMAL ANTECEDENT PRECIPITATION IN- 
DICES FOR SMAt.L EASTERN WATERSHEDS. 

B.W. REICH 

6.0140 FLOOD SERIES FOR GAGED PENNSYLVANIA 
STREAMS, 

BM REICH 

6.0360 SOCIOLOGICAL I.MPACT OF A FLOOD CON- 
TROL RESERVOIR. 

SM. LEADLLY 

6.0361 EFFECT OK AONE-S FLOODS ON ANNUAL SE- 
RIES IN PENNSYLVANIA. 

BW. REICH 


PKNN. STATE UNIVERSITY 
SCHOOI, OF F,NG!NEER!NG 


SAN DIEGO CO. COMP. P1,A^ 

6.0046 DRAINAGE AND FLOG 
BACKGROUND AND POLICY STUDY • 

6.0047 INITIAL WATER, SEWERAGE Af 


SAN DIEGO REG. COMP. PL, 
6.0181 DRAINAGE AND FLOO 
BACKGROUND AND POLICY STUDY 
PORT, 


SOUTH ALABAMA REG. PLAN. 


6 0)4^ rt r>f^n PR^nlr’Ttn^! XfKTUAr^C lr/-»i> Or-MMCVI 


PfiRFORMING ORGANIZATION 


FLOODS 


SOUTH DAKOTA STATE UNIVERSITY 
REMOTE SENSING INSTITUTE 

6.0030 MONITORING FLOOD DAMAGE WITH SATEL- 
LITE IMAGERY. 

LA 


SOUTHWESTERN ILL. PLAN. COMM. 

6.0084 BACKGROUND SURVEY • SURFACE DRAINAGE 
PROGRAM. MADISON. ST. CLAIR. MONROEOAND 
RANDOLPH COUNTIES. ILLINOIS, 

UNKN<)li’,\' 


STATE COMM. & AREA DEV. DIV. 

6.0309 ZONING ORDINANCE AND SUBDIVISION REGU- 
LATIONS. FRIARS POINT. MISSISSIPPI, 

P.J. IMR/.OH’ 


STATE DEPT. OF HUS. & DEV. 

6.0162 PRIORITY AND PLANNING ELEMENTS FOR 
DEVELOPING ILLINOIS WATER RESOURCES. 

US'KNOiy\' 


STATE DEPT. OF COMMUNITY AI RS. 

6.0295 RE-DRAPr OF SEEKONK ZONING UY LAW. 15 
NOVEMBER 1969. 

J ni.ACK\i'LIJ. 


STATE DEPT. OF ENV. CONSERV. 

6.0130 REGIONAL COMPREHENSIVE MULI'I-PURPOSI: 
WATER RESOURCES PLANNING .STUDIES INONEW 
YORK. 

J.A. FINCH 

6.0131 USE OF SYSTEMS ANALYSIS IN THE DEVELOP- 
MENT OF WATER RESOURCES MANAGEMENTOPI-ANS 
FOR NEW YORK STATE - ADDENDUM, 

C .V. LIU 


STATE DEPT. OF PUH. WELFARE 

6.0008 MENTAL HEALTH SERVICES TO RESIDENTS OF 
FLOOD DISAS TER AREAS IN CENTRAL REGION. COM- 
MONWEALTH OF PENNSYLVANIA, 

UNKNOWN 


STATE DKPT. OF TRANSPORTATION 

6.0043 FLOODS FROM SMALL DRAINAGE AREAS IN 
CALIFORNIA, 

A O. WAANANFN 


STATE DEPT. OF WATER RESOURCES 

6.0044 SOUTH COASTAL BASIN PRECIPITATION 
FREQUENCY - A REGIONAL ANAI.YSIS OE DEPTH-DU- 
RATION FREQUENCY OF SHORT-DURATION 
PRECIPITATION IN CALIFORNIA, 


STATE DIV. OF MINES & GEOLOGY 

6.004S URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THK NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS &. RECO.M.VIENDATIONS FOR THEIR 
MITIGATION (ABDRKV), 

J.r. ALfORE 


STATE DIV. OF VOC. KEIIAH. 

6.WH4 DEI.IV'ERINC VOCATIONAL REHABILITATION 
SERVICES IN A DISASTER AREA. 

w.H. ruLi.rs 


STATE DIV. OF WATER RESOURCES 

6.032H 7HE USE OF SVSTE.MS ANAI.YSIS IN THE 
DEVELOPMENT OF WATER RESOURCES MANAGF.- 
MENT PLANS FOR NEW YORK STATE - VOLUME 1. 

,-TC‘. TLOHOW 


STATE GEOI.. SURVEY 

6.0035 ELEMENTS OF THE WATER RESOURCES SI'ITJA- 
TION IN ALABAMA. 

D.li. KNOWLFS 

STAIE HIGHWAY COMMISSION 
6.0287 S.V1AL1. STREAMS FLOOD FREQUENCY IN 
MAINE. 

as. HAVES 


STATK OFF. OF PLAN. SKRVILTS 
6.0329 STREAMS AND DRAINAGE llASINS • FULTON 
COUNTY, NEW YORK, 

UNKNOWN 

6.03.10 PUTNAM COUN TY OFFICIAL MAP • PROPOSALS 
FOR REVISION AND EXPANSION. 

UNKNOWN 


STATK PLANNING & COM. AFF. AGY 

6.0253 NATURAL DISASTER ANALYSIS FOR LATAH 
COUNTY. IDAHO, JUNE 1973, 

If.W. LEE 


STATE PLANNING & GRANTS IHV. 

6.0363 MYRTLE BEACH, S.C. COMPREHENSIVE 
DEVELOPMENT PLAN, 

UNKNOWN 


STATE PLANNING BOARD 

6.0362 FLOOD CONTROL STUDY OF RIO GRANDE DE 
MANATI, MANA'TI AND BARCKI.ONETA, PUERTO 
RICO. 

UNKNOWN 


STATK PLANNING COMMISSION 
6.0369 ZONING ORDINANCE. HUNTINGDON, TENNES- 
SEE. 


J.l). GOOPRIDGE 


UNKNOWN 



6.02K4 ZONINO ORDINANCE - PAINTSVfl.I.E. KEN- 
TUCKY. 

UNKNOWN 


STATE UNIVERSJTY OK NKW YORK 
ACHItLiLTL'RAt EXPERIMENT STA. 

6.0.1J6 THE POl.lTlCAt. ECONOMY OF WATER 
RESOURCES. 

nj ALLEE 

6.0337 APPLICATION OF LUNR SYSTEM TO FLOOD 
PLAIN ANALYSLS AND MANAGEMENT IN 
THEOSUSOUEHANNA RIVER BASIN. 

KELLEY 


STATE WATER RESOUR. BOARD 

6.0350 APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OK OKLAHOMA - REGION F.IC.HT - 
lyii. 

U,\KNOWN 

6.0351 APPRAISAL OF THE WATER AND RELATED 
LAND RESOURCES OF OKLAHOMA. 

dWKA'OII'.V 


STATE WATER SURVEY 

6.0263 STREAMFLOW VARIABILITY - ILLINOIS. 

KP SINCH 


STEPHENSO.N CO. PLA.NMNO COMM. 

6.0260 A COMPRF.MENSIVK. PLAN FOR STEPHENSON 
COUNTY. ILLINOIS. 

UNKNOWN 


TA.MPA BAY REGIONAL PLAN. COt'N. 

6.0231 SARASOTA • ZONING AND SUBDIVISION CON- 
TROLS - REVIEW. ANaI.YSI.S, AND RECOMMENDA- 
riON.S CONCERNING CURRENT REGULA'JTON.S. 

f.R nAHTLEY 

6.6232 ZONING REGULATIONS OF THE CITY OK 
SARASOTA. FLORIDA, 

UNKNiyWN 


TEXAS A & .\! UNIVER.SITV SV.STE.M 
SCHOOL OF ENGINEERING 

6.015J ALTERNATE SOLUTIONS TO WATER 
RESOURCE DEVEI.OP.MENT- A CASE .STUDY - TEXAS. 

D R RASCO 


TEXAS A & Si UNIVERSITY SYSTEM 
WATER RESOURCES INSTITUTE 

6.0379 WATER FOR TEXAS URBAN WATER 
RESOURCES PLANNING AND MANAGE.MENT - THE 
PROCEEDINGS OF T HE ANNUAL CONFERENCE HELD 
AT SAN ANTONIO (ABBREV). 

UNKNOWN 

TF.XAS TECHNOl.OCICAL UNIVERSITY 
WATER RESOURCES CENTER 


IhAUIMA I'LAiVINING COMM. 

6.0381 SOIL AND WATER CONSERVATION NHlDS h 
VENTORV. COOKE. GRAYSON AND FANNIN rnik' 
TIES. TEXAS. '^'V 

TUSCALOOSA AREA COIJN. OF GOV. 

6.0159 FLOOD MANAGEMENT STUDY. 

6.0160 FLOOD MANAGEMF.Kl STUDY - T'USCAl (X)Sa 
PICKENS COUNTY AND MOUNDSVILLE. AI ABAMA 
MAY 1671. 

UNKNonw 

U.S. AIR FORCK 
AIR WKArilER SERVICE 

6.0081 WATER WARNINGS AND .SPECIAI l/l h 
FORECASTS. 

UNKNOlfS 

U.S. ARMY 

CORPS OF ENGINEERS 

6.0053 CHE.NA RIVER I.AKES PROJECT. ALASKA • 
PROBLEMS RELATING TO CHANNEL DEVEl.OPMI Nl 
EROSION. A BANK & IT-VEE PROT ECTION. 

CP. usmin 

6.0054 JACKSON HOLE FLOOD CONTROL PROJCCT, 

VNKNOU- 

6.0405 FLOOD HAZARD INFORMATION • lUJITAK) 
CREEK. LOGAN COUNTY. WEST VIRGINIA PO.ST.DIS- 
ASTER CONDITIONS, 

lAVA'MJir.V 


U.S. ARMY 
ENGINEER DISTRICT 

6.003.3 SPEWRELL lll.UFF LAKE. FLINT RIVER. OliOlL 
GIA. 

UNKNOWN 

6.0096 GRAND ISl.E, LOUISIANA, AND VICINITY HllK 
RICANE PROTECTION ASSOCIAT ED WAT ER I LA- 
TURE. BAYOU LAFOURCHE - LOUISIANA (AllBREV). 

UNKNOWN 

6.0097 NEW ORLEAN.S TO VENICE. LOUISIANA, HUR- 
RICANE PROTECTION, 

UNKNOWN 

6.0098 LAKE PONTCHARTRAIN. LOULSIANA AND 
VICINITY - HURRICANE PROTECTION PROJECT, 

UNKNOWN 

6.0099 MORGAN CITY, LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA). 

UNKNOWN 

6.0100 RED RIVER EMERGENCY BANK PROTECTION. 
LOUISIANA, ARKAN.SAS. AND T EXA.S, 

UNKNOWN 

6.0U1 RIG HILL LAKE. BIO HILL CREEK, KANSAS, 

UNKNOWN 

6.0142 BIRCH LAKE. BIRCH CREEK, OKLAHOMA, 

UNKNOWN 




PEKrUKMiiNU ukuaini/.a i njrv 


6.0172 SANTA ANA RIVHR BASIN. FLOOD CONTROL 
PROJECT, EAST TWIN AND WARM CREEK IMPROVE- 
MENT, 

UNKNOWN 

6.0315 FORT SCOTF LAKE. MARMAION RIVER. KAN- 
SAS. 

UNKNOWN 

6.0320 MERAMEC PARK LAKE. UPPER MISSISSIPPI 
RIVER BASIN, MERAMEC RIVER. MISSOURI. 

I/NKA'OIVN 

6.0358 FLOOD-PROOFING REGULATIONS. 

UNKNOWN 

U.S. ARMY 

ENGINEERING DIVISION 

6.0095 HYDROLOGIC STUDIES {STORM STUDIES). 

lu. CARRnr 

U.S. ARMY 

HYDROLOGIC ENGINEERING CENTER 


U.S. ARMY 

WATERWAYS EXPERIMENT STATIC 

6.0116 DE.SIGN FOR FLOOD CONTROL A 
PROTECTION. CHAGRIN RIVER. F.ASILAK 
HYDRAULIC MODF.L INVE.STIGATION. 

C.E. 

6.0117 DISCHARGE CHARACTHRISTICS 
RICANE BARRIER. OAST PASSAGE OF N, 
SEIT BAY. RHODE ISLAND • HYDRAULIC I 
VES'I IGATION. 

a A I 

6.01 IK ANSONIA-DF.RBY I.OCAI. PROTKCT 
JECT. NAUGATUCK AND HOUSATONIC RIV 
NF.CTICUT - HYDRAULIC MODEL INVUSTIO 

G.A. I 

6.0119 PROTECTION OF NARRAOANSETT P 
HURRICANE SURGES, 

HU 

6.0120 FLOOD-CONTROL PROJECT HOOSI 
NORTH ADAMS MASSACHUSETfS. 


6.0037 HYDROLOGIC UNGINF.ERINC METHODS FOR 
WATER RE.SOURCT.S DEVELOPMENT - VOLUME I - 
REQUIREMENTS AND GENERAL PROCEDURES. 

KR HEARD 


6.0312 MODEL STUDY OF CANNEI.TON LC 
DAM. OHIO RIVER. INDIANA AND KENTUCl 

/, 


6.0038 RESERVOIR SYSTEMS ANAI.YSIS FOR FLOOD 
CONTROL. 

n.S EICHERT 

6,0167 STOCHASTIC HYDROLOGY. 

//./; KimiK 


6.0313 MISSISSIPPI BASIN MODEL, 

6.0314 DEMONSTRATION OF- THE ELECTRIC 
MODEL or THE KANSAS RIVER AT TUF. U! 
or CALIFORNIA IN BERKELEY, 


U.S. ARMY 

LOWER MIsSS. VAI.I.EV l>IV. 


U.S. COASTAL BENI) REG. COMM. 


6.0121 FLOOD CONTROL IN THE LOWER MISSISSIPPI 
RIVER VALLEY. 

UNKNOWN 


6.0380 OSO CREEK T ECHNICAL ASSIST ANCl 
PRELIMINARY STUDY ON THE PROBl.EMS 
PORTUNITIES I'OR DEVELOPMENT OF O; 
AND OSO BAY, 


U.S. ARMY 

NEW ENGLAND DIVISION 

6.0108 HURRICANE PROTHCTTON PROJECF. STRAT- 
FORD. CONNECTICUT. 

UNKNOWN 

6.6109 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. MASSACHUSEHS. 

UNKNOWN 

6.0110 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. NEW 
BEDFORD, OMASSACHUSETTS. 

UNKNOWN 

6.011 1 NEW LONDON HURRICANE PROTECTION PRO- 
JECT, NEW LONDON, CONNFC’TICUT. 

UNKNOWN 


U.S. DEPT. OF AGRICULTURE 
BLACKLANI) EXPERIMENT WATERS!! 

6.0388 RELATION OF CLIMATIC AND W. 
CHARACTERISTICS TO STORM RUNOFF Ih 
WARDS PLATEAU • TEXAS. 

W. 

U.S. DEPT. OF ACJRICUI.TURE 
NATURAL RF:S0URCE ECON. DIV. 

6.0194 ANAI.YSIS OF LAND USE CONTROL W 

W.D / 


r L* A n%4V 


U.S. DEPT. OF AGRICULTURE 
PAf\ S.W FOR. A RG. F.XP. STA. 


U.S. DEPT. OF agriculture 6.0103 HYDROI.OGIC DATA COLLEC 

SOIL conservation service TATIONARY SAIELLITE, 


6.0055 HURRICANE CREEK WATERSHED PROJECT. 
HUMPHREYS AND DVCKSOS COUNTIES. TENNESSEE, 

UNKS’OWS 

6.0195 KANSAS NORTH SECTOR UPPER WALNUT 

WATERSHED RUTLER AND CHASE COUNTIES. 

VNKNOiVS 

6.0196 UNION CREEK WATERSHED PROIECf. SOUTH 
DAKOTA, 

USKS’OWN 

6.0197 HOLLOW CREEK WATERSHED PROJECT. 
SOUTH CAROLINA. 

UNKNOWN 

6.0198 KANSAS ■ NORTH SECTOR UPPER WALNUT 
WATERSHED BUTLER AND CHASE COUNTIES. 

UNKNOWN 

6.0199 NUTWOOD WATERSHED. ILLINOIS. 

UNKNOWN 

6.0200 hurricane CREEK WATERSHED STRUCTURAL 
PROJECT MEASURE. KENTUCKY. 

UNKNOWN 

6.0201 CORNUDAS. NORTH AND CULP DRAWS 
WATERSHED. HUDSPETH COUNTY. TEXAS. AND 
OTERO COUNTY. NEW MEXICO. 

UNKNOWN 

6.0202 BIO CREEK WATERSHED. KANSAS. 

UNKNOWN 

6.0103 MACADOO ROAD FILL DAM. KANSA.S. 

UNKNOUW 

6.0204 STARKWEATHER WATERSHED. NORTH 
DAKOTA. 

UNKNOWN 

6.0205 VERDF. LANE FLOOD PREVENTION PROJECT 
MEASURE. NEBRASKA. 

UNKNOWN 

6.0206 WHITEWATER CREEK HYDROLOGIC UNFf PRO- 
JECT MEASURE. CHEROKEE Hlt.LS RC AND D PRO- 
JECT. OKLAHOMA. 

UNKNOWN 


U.S. DEPT. OF COMMERCE 
EQUIPMENT DEVELOP.MN1. LAB. 

6.0104 HYDROLOGIC EQUIPMENT - FLASH FLOOD 
ALARM SYSTE.M. 

W. STAAl.S 


U.S. DEPT. OF COM.MERCE 
LIMNOLOGY DIVISION 

6.0207 LAKE HYDROLOGY. 

L. BAJORUNAS 
U.S. DEPT. OF COMMERCE 


6.0290 PROBABLE MAXIMUM PREC 
SNOWMELT CRITERIA FOR RP.D 
NORTH ABOVE PEMBINA AND SOUP 
MINOT. NORTH DAKOTA. 


U..S. DEPT. OF COMMER 
NATL. BUREAU OF STAND 

6.0001 DISASTER INVESTTOATIONS. 

U.S. DF.PT. OF COMMER 
NATL. OCEANIC & ATMOS. 

6.0056 BLACK HII.LS FLOOD OF JUNE 

6.0057 FSSA AND OPERATION FORESI' 

6.0289 CLIMATES OI' T HE STAT ES • C 
YORK. 


U.S. 1)EI>T. OF COMMER 
NATL. WF.ATHliR SKRVI 

6.0.191 FI.ASH l-LOOD FORECASTING 
PROGRAM IN THE WESTERN REGION 


U.S. DEPT. OF COM.MER 
TECHNIQUES DKVELOPMEN' 

6.0006 FLOOD IN.SURANCE STUDY, 


U.S. DKPT. OF COMMER! 
WIvATHER BUREAU 

6.0G21 METEOROLOGICAL AND 
ANALYSIS OF THE AUGUST 27-28. 19 
FLOOD. 

6.0022 THE METEOROLOGICAL AND 
ASPECTS OF THE MAY 1968 NEW JER 


U.S. DEPT. OF HOU. & URB. 
COMM. DEV. DISASTER REC 

6.0024 LOCK HAVEN URBAN RENE 
LOCK HAVEN. PENNSYLVANIA. 

6.0025 MODEL CITIES ONE - URBAN 
JECT, READING. PENNSYLVANIA. 


performing organization 


FLOODS 


6.0029 KINGSTON DISASTER URBAN RENEWAL PRO- 
JECT. BOROUGH OF KINGSTON. LUZERNE COUNTY. 
PENNSYLVANIA. HUD PROJECT NO. R-615C. 

uyvK.vuifw 

U.S. DEPT. OF HOU. & URB. DEV. 

SPECIAL RECOVERY OFFICE 

6.0027 MILTON SOUTH, MILTON NORTH AND TURBOT 
TOWNSHIP DISASTER. URBAN RENEWAL PROJECTS. 
PENNSYLVANIA. 

U.WK.WH'M 

6.0028 DOWNTOWN URBAN RENEWAL PROJECT. 
WILKES-BARRE. PENNSYLVANIA, 

U.S. DF.PT. OF THE INTERIOR 
BUREAU OF RECLAMATION 

6.018.3 FLOOD HYDROLOGY INVESTIGATIONS. 

I A HLR7l.t: 

U.S. DEPT. OF THE INTERIOR 
GEOLOGICAL .SURVEY 

6.0020 FLOOD OF JULY 17. 1972 IN GALLUP. NEW 
MEXICO, 

LA WAITE 

6.0022 FLOOD FREQUENCY AND HIGH-IT.OW ST UDIES. 

UNK\'0»'t\' 

6.0024 FLOOD-FREQUENCY SYNTHESIS FOR SMALL 
STREAMS . ALABAMA. 

CO. 

6.0039 EFFECTS OF URBAN DEVEl.OPMFNT AND 
WATER USE ON THE SANTA ANA RIVER. CALIFOR- 
NIA, 

M.W. nUSUY 

6.0048 FLOOD FREQUENCY IN URBAN AREAS. 
COLORADO. 

a.L. DUCRET 

5.0049 PEAK DISCHARGE AND FREOUENCY FOR 
SMALL WATERSHEDS IN COLORADO, 

G.L. IWCRET 

i.0058 FLOOD FLOWS FROM SMAI.I. DRAINAGE 
AREAS. 

J D. CAME 

i.O0.S9 INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN OHIO. 

Wr. CROSS 

-.0060 INFLOW HYDROGRAPH STUDY • WYOMING. 

R. CUSHMAN 

.0061 PROGRAM FOR HYDROLOGIC INVESTIGATION 
OF SMALL DRAINAGE AREAS IN TEXAS. 

E.E. SCHROEPER 

.0062 FLOW REGULATION EFFECTS OF THE 
BURLINGTON RESERVOIR FROM THE DAM 


6.0054 COLLECnON AND ANALYSIS OK STREAM 
FLOW AND ROl.ATED HYDRAULIC DATA FOR 
DESIGN OF HIGHWAY BRIDGES AND CULVERTS • 
IOWA. 

UNKNOWN 

6.0065 FLOOD FREOUEWY IN SMALL DRAINAGE 
AREAS - MISSLSSIPPI, 

K l'. IVILSON 

6.0067 HYDROLOGIC AND BIOLOGIC STUDIES OF 
SOUTHWE.ST FLORIDA (BIO CYPRESS). 

//. KLEIN 

6.0068 RESPONSE OF WATER LEVELS TO FLOOD CON- 
TROL OPERATIONS IN SOUTHEASTERN FLORIDA, 

W.A. PUT 

6.0069 HYDROLOGIC BASE FOR WATER MANAGE- 
MENT. DADE COUNTY, FLORIDA, 

UNKNOWN 

6.0071 ESTUARINE HYDROLfXlY OF TAMPA BAY, 

C.R. GOODWIN 

6.007S FLOOD HYDROLOGY ON SMALL DRAINAGE 
AREAS IN GEORGIA. 

H.a. GOLDEN 

6.0079 FLOOD INVESTIGATIONS FOR SMALL AREAS • 
IDAHO. 

UNKNOWN 

6.0082 FLOOD FLOWS FROM SMALL DRAINAGE 
BASINS IN ILLINOIS. 

C.W. CVRIIS 

6.0090 STREAMFLOW CHARACTERISTICS. KANSAS. 

R. IILDMAN 

6.0091 FLOOD INVESTIGATIONS - HIGHWAY COMMIS- 
SION - KANSAS. 

U.R HEJL 

6.0093 IT.OOD-FRF.OUENCY STUDY - KENTUCKY. 

C.H. HANNUM 

6.0094 FLOOD FREQUENCY OF SMALL STREAMS IN 
LOUISIANA. 

UNKNOWN 

6.0102 FLOODS FROM SMALL DRAINAGE AREAS - 
MARYLAND, 

UNKNOWN 

6.0106 FLOOD FLOW CHARACTERISTICS OF SMALl. 
BASINS IN MASSACHUSETIS, 

CO’. JOHNSON 

6.0114 BRIDGE SITE INVESTIGATIONS, 

C.n. TATE 

6.0115 SPECIAL FLOOD REPORTS - MISSISSIPPI, 

C.IL TATE 

6.0129 INVESTIGATION AND ANALYSIS OF FLOODS 
FOR SMALL DRAINAGE AREAS IN NEW MEXICO, 

A.G. scoir 

6.0134 EFFECTS OF URBANIZATION ON FLOODS AT 
WINSTON-SALEM, NORTH CAROLINA, 

A.L. PUTNAM 

6.0135 EFFECTS OF URBANIZATION ON FLOODS AT 

r\t A L ^ a tvr a 


6.0138 MAGNITUDE AND FREQUENCY OF FLOOD 
DISCHARGES FROM SMALL DRAINAGE BASINS. EF- 
FECTS OF DRAINAGE HASIN CHARACTERISTICS 
NORTH DAKOTA. 

o.A CROsnr 

6.0139 STATEWIDE FLOOD-FREQUENCY REPORl - 
OKLAHOMA. 

I' /I SAVhR 

6.0140 INVF.STIGATION AND ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN OKLAHO.MA. 

UNKNOWN 

6.0143 TEST OF 1HE FRTS-DATA COLLECTION 
SYSTEM IN THF. SUSQUEHANNA RIVER HASIN. 

UNKNOWN 

6.0147 FLOOD INVESTIGATIONS - TENNESSEE. 

UNKNOWN 

6.0149 HYDROLOGIC INVESTIGATION OF SMALL 
DRAINAGE AREAS IN TEXAS. 

UNKNOWN 

6.(HS6 RUNOFF SIMULATIO.N. 

UNKNOWN 

6.0161 FLOODWAY EVALUATIONS BEFORE & AFFOR 
CHANNEL MODIFICATIONS ASSUMING 

TOTAl.OMETROI'OI.tTAN DEVELOFMCNT IN 
DRAINAGE BASINS JEFFERSON COUNTY. ALABAMA. 

A L KNIGin 

6.0164 APPLICATIONS OF AERIAL MEASUREMENTS 
TECHNIQUES. 

Ml. UHOWN 

6.0165 DEVELOl’MF.NT OF AERIAL MEASUREMENT 
TECHNIQUES. 

UNKNOWN 

6.0168 PERRIS VALLEY URBAN HYDROLOGY STUDY. 
CALIFORNIA. 

W H', BU.VBV 

6.0169 URBAN HYDROLOGY OF FOWAY VALLEY. 
CALIFORNIA, 

JA. SINCtKR 

6.0176 FLOODS FROM SMALL DRAINAGE AREAS - 
CALIFORNIA. 

A.O WAANANKN 

6.0180 FLOOD-FREQUENCY RELATIONSHIPS FOR 
SMALL DRAINAGE AREAS - VIRGINIA. 

EM MILKER 

6.0184 DENVER METROPOLITAN AREA. CmORADO. 

R.M. LUNtWALl. 

6.0185 MOUNTAIN SOILS. FRONT RANGE URBAN COR- 
RIDOR. 

K.L. PtEHCL 

6.0186 PEAK DISCHARGE AND FREQUENCY FOR 
SMALL WATERSHEDS IN COLORADO, 

UNKNOWN 

6.0187 FLOOD FREQUENCY IN URBAN AREAS • 
COLORADO, 

UNKNOWN 

6.0188 HAMILTON 2 DEGREF. 

J.D. WELLS 

6.0193 SMALL STREAM FLOOD CHARACTERISTICS, 


6.0209 INVESTIGATION OF ERTS-A If 
PLICATION TO THEMATIC MAPPI 
RIVER, 


6.0210 PEAK FLOW FROM SMAI.L DIL 
CONNECriCUT, 


6.021 1 HYDROLOGY OF OUTSTANDINl 

6.0212 INVESIIGATION OF SCOUR / 
ALASKA, 


6.0213 FL(X)D I REOUENCY OF Al-AIL 
ALABAMA. 

6.0214 FLOOD FREQUENCY .SYNTHEf 
STREAMS - ALABAMA. 

6.0215 FLOOD FREQUENCY AND BAS 
RELATIONSHIPS IN SMALL DRAIN AGl 

6.0216 WATER RESOURCES INVESTIC}/ 


6.0217 INVESTIGATION ON ANALYS 
FROM SMALL WAl ERSHEDS IN OKLA 


6.021R IMPROVEMENT IN FLOOD-FRE 
YSIS. 


6.0219 INVESTIGATION AND ANALY 
HYDROGRAPHS FROM SMAI.L DRAI^ 
SOUI H DAKOTA. 


6.0220 DEVELOPMENT OF HYDROLO< 
WORK.S IN URBAN AREAS. 

6.0221 PROGRAM DESIGN-iy7l - SAN f 
REGION ENVIRONMENT AND RESOUF 
.STUDY, 

6.0222 INVESTIGATION AND ANALYI: 
FROM SMAI.L DRAINAGE AREA 
CAROLINA, 

fl 

6.0230 OEOHYDROLOOIC CONDITION, 
POTENTIALS IN THE SINK 
SOUTHOWESTERN SEMINOLE COUNTS 

6.0233 MAGNITUDE AND FREQUENCY 
SMALI. DRAINAGE AREAS IN FLORID^ 

6.0234 HYDROGRAPH MODEL S'IUDIE; 
SBOROUGH. ALAFIA, AND ANCLOTE 
FLORIDA. 

6.0244 A1LANTA METROPOLITAN 
FLOOD RUNOFF CHARACI ERIS'MCS - ' 


6.0250 FLOOD PLAIN MAPPING IN HAWAII, 

R H NAKaHARA 

6.0251 SPECIAL FLOOD-DATA COLLECHON - HAWAII. 

UNKNOWN 

6.0154 MAGNITUDE AND FREQUENCY OF FLOODS IN 
S.MALL DRAINAGE BASINS IN IDAHO, 

C A THOMAS 

6.0255 DEPTH AND FREQUENCY OF FLOODS IN IL- 
LINOIS. 

J D Camp 

6.0256 FLOOD FREQUENCY Sl UDY ILLINOIS. 

JM CARNS 

6.0261 FLOOD INUNDATION MAPPING, NORTHEAST- 
ERN ILLINOIS, 

A.W NOEHRF. 

6.0274 FLOOD PROFILES OI- IOWA STREAMS. 

O.G LARA 

6.0275 FLOOD PROFILES N FLOOD-PLAIN INFORMA- 
TION. LINN COUNTY. IOWA, 

OO LARA 

6.0276 FLOOD PROFILES & FLOOD-PLAIN INFORMA- 
TION. CEDAR RAPIDS, IOWA, 

OG LARA 

6.0277 FLOOD PROFILES AND FLOOD PLAIN INFOR- 
MATION FOR UNIVERSITY DRANCH. DRY RUN 
CREEK. CEDAR FALLS. IOWA. 

0-C LARA 

6.0178 FLOOD FREQUENCY. LOG-PEARSON TYPE III 
ANALYSIS • IOWA. 

Oa. LARA 

6.0279 IT.OOD PROFILES AND FLOOD-PLAIN INFOR- 
MATION, CEDAR RAPIDS. IOWA. 

n.H scmvoR 

6.0280 FLOOD PROFILES AND FLOOD-PLAIN INFOR- 
MATION. LINN COUNTY. IOWA. 

H n. SCHWOR 

6.0281 EFFECT OF URBANIZATION ON FLOOD RU- 
NOFF • WICHITA AREA. KANSA.S. 

C O. GEIGER 

6.0282 EFFECT OF URBANIZATION ON FLOOD RU- 
NOFF - WICHITA AREA. 

D.H. RICHARDS 

6.0296 FLOOD CHARACTF.RISTICS OF SMALL 

DRAINAGE BASINS IN VERMONT. 

CG JOHNSON 

6.0297 FLOOD CHARAC TERlS'l ICS OF SMALL 

DRAINAGE BASINS IN RHODE ISLAND. 

C G. JOHNSON 

6.0305 WATER RESOURCES OF THE RED RIVER OF 
THE NORTH DRAINAGE BASIN IN MINNE.SOTA. 

R.W. MACLAY 

6.0304 FLOOD PLAIN STUDIES-MINNESOTA, 

UNKNOWN 

6.0305 FLOOD PLAIN MANAGEMENT STUDIES • 
LOWER MINNESOTA RIVER. 

UNKNOWN 

6.0310 CITY OF JACKSON. MISSISSIPPI. WATER 


6.8316 DEVELOPMENT OF MAGNITUDI- AND 
FREQUENCY RELATIONSHIPS OF FLOODS ON SMALL 
STREAMS OF MISSOURI. 

LD l/AUTfl 

6.0317 HYDROLOGY OF STREAMS IN ST. LOUIS 
MI-TROPOI.ITAN AREA. 

D H\ SPENCr.R 

6.0318 .STORAGE REQUIREMENTS TO CONTROL 
FLOOD FLOWS OF MISSOURI STREAMS. 

UNKNOWN 

6-031V HYDROLOGY OF S TREAMS IN ST. LOUIS COUN- 
TY - MISSOURI. 

UNKNOWN 

6.0325 riXX)D PLAIN AND PEAK Fl.OW STUDIES. NEW 
JERSEY. 

i.G ROSS 

6.0326 DETERMINATION OE ILOOD PEAKS. II.OOD 
PROFILES. & Fi.ODD INUNDAUON - NEW JERSEY. 

UNKNOWN 

6.0327 ELmD FREQUENCY SlUDY IN NEW MEXICO. 

UNKNOWN 

6.03.11 FLOOD INVES riGA'l IONS • NEW YORK. 

n. DUNN 

6.0. 342 EFFEC.TS OF URBANIZATION ON FLOODS IN 
CHARLOrPE. NOin H CAROLINA. 

W.H. EPDINS 

6.034.3 EFFF.CrS OF URBANIZATION ON FLOODS AT 
MORGANTON, north CAROl.INA. 

A.L PUTNAM 

6.0. 344 MAGNlTUDr; AND FREQUENCY OF FLOODS ON 
SMALL .STREAMS • NOR TM DAKOI A. 

(>./}. CROSIIY 

6.0. 349 FLOOD HYDROLOGY OF SMALL DRAINAGE 
ARl-.AS. 

WLIHIER 

6.0. 357 THE EFl-ECr OF GKOUND-W'AI ER CONDITIONS 
ON LOCAL FLOODING IN THE KINGSTON AREA. 
PENNSYLVANIA, 

UNKNOWN 

6.0364 FLOOD PLAIN INUNDAVION, 

UNKNOWN 

6.0365 FLOOD FREOURNCY OE SMALL AREAS - 
SOUTH CAROLINA, 

UNKNOWN 

6.0366 INVESTIGATION AND ANALYSIS OE FLOOD 
HYDROORAPHS FROM SMALL DRAINAGE BASINS IN 
SOUTH DAKOTA. 

UNKNOWN 

6.0370 FLOODING OF' SMALL STREAMS IN NASH- 
VILLE-DAVID.SON county AREA.IENNESSEE, 

L.C. CONN 

6.0371 INVESTKiATlON OF IHE MAGNITUDE AND 
FREQUENCY OF FLOODS ON SMALL STREAMS IN 
TENNESSEE. 

// C. WIBBEN 

6X1372 URBAN HYDROLOGY STUDY - AUS'HN, TEXAS. 

J.W. BOARD 

6.0373 URBAN HYDROLOGY STUDIES OF SELECPEn 
AREAS IN TEXAS - DALLAS. AUSTIN. 


FLOODS 


PERFORMIN 


6.0375 HYDROI.OGIC STUDIES OF SMALI. RURAL 
TEXAS WATERSHEDS. 

WM COISIES 

6.0376 EFFECTS OF URBANIZATION ON FLOODS IN 
THE HOUSTON. T EXAS METROPOLIT AN AREA. 

S L. JOH!s/SOS' 

6.0. 377 URBAN HVDROl.OGV .STUDY - SAN ANTONIO. 
TEXAS, 

lJNKi\’OH'\' 

6.0382 URBAN HYDROLOGY STUDY. DALLAS. TEXA.S. 

CR DEMPSTER 

6.038.3 URBAN HYDROLOGY STUDY • FORT WORTH. 
TEXAS. 

O H HAMPTON 

6.0. 384 URBAN HYDROl.OGY STUDY DAM.AS COUN- 
TY, TEXAS, 

BC. MASSEY 

6.0386 URBAN HYDROLOGY STUDY - HOU.STON. TEX- 
AS. 

S I. JOHNSON 

6.0389 URBAN HYDROl OCiY STUDY. SAN ANTONIO, 
TEXAS, 

K D STEOKH 

6.0. 392 MAGNITUDE AND FRF.OUr.NCY OF IT.OODS !N 
UTAH. 

EK. HELDS 

6.0394 TECHNIQUES OK Fl.OOD-PI AIN MAP3»INO FOR 
LAND-USE MANAGEMENT OK FLOOD PLAINS, 

UNKNOWN 

6.0395 SEDIMENT MOVEMr..Ni AND HILLSI.OPE 
MORPHOLOGY IN THE CENTRAL APPALACNIAN RI:- 
CION - VIRGINIA. 

UNKNOWN 

6.0400 URBAN HYDROLOGY OF STRF.AMS IN FAIRFAX 
COUNTY. 

PL SOULE 

6.0401 URBAN FLOOD HYDROl.OCY OF STREAM.S IN 
FAIRFAX COUNTY. VIRGINIA. 

FP KAPINOS 

6.0403 FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE LOWER NISOL'AI.LV RIVER. WA.SHING- 
TON. 

J.E CVMMANS 

6.0404 FLOOD PROFILES AND INUNDATED AREAS 
ALONG THE SKOKOMISH RIVER. WASHINGTON, 

J.F. CUMMANS 

6.0407 REGIONAL FLOOD-FREQUENCY .STUDY (PHA.SO 

B). 

D C. CONCER 

6.0408 HYDROI.OCIC EFFECTS OF A SMALL RESER- 
VOIR ON THE WATER SYSTEM OF NEDERLO CREEK, 
WISCONSIN. 

PA. KA.MMF.HER 

6.0409 FLOOD INUNDATION STUDY. WISCONSIN. 


U.S. EXEC. OmCE OF Till 
OFF. OF EMERGENCY PREP/^ 

6.0002 T HE l EDHRAl. R0SIK)NSE TO 
AGNES: A REI»ORT TO THE SENATT 
PUBLIC WORKS, SimCOMMlTTEE ( 
LIEF. 


u.s. tk;nnf:s.see valley 

6.0368 BEECH RIVER WATERSHED PI 
SEE, 


U.S. TENNESSEE VALLEY 
DIV. OF WATER COM’. I 

6.0357 DE.VELOPMENT OF WA1 
MANAGEMENT METHODS • T ENNES 


U.S. water RliSOURCES C 

6.022.3 STANDARDS FOR PI.ANNIN 
LAND RESOURCES. 

6.0224 A UNIFORM TECHNIQUE FC 
FLOOD FLOW FRF.QUENCIF.S, 

6.0225 F’LOOD HAZARD EVALUAT 
FOR rr-DERAI. EXECUTIVE AGENCII 

6.0226 REGULATION OF rLCX)D HA 
REDUCE ?•T.OOD LOSSES - VOLUME 

6.0227 NEW ENGLAND RIVER UASI 
ANNUAL REPORT, FISCAL YEAR lO: 

6.0228 OHIO RIVER BASIN SURVEY, 
DEVELOPMENT PROGRAM, COMMl 
CHAIRMAN. U. S, WATI-R RESOURC 
BREV). 

6.0229 FLOOD HAZARD EVAl.UAT 
FOR FEDERAL EXECUTIVE AGENCII 


UNION COUNTY PLANNING 

6.0127 PRELIMINARY STORM DRAIN 
CONTR(3L PLAN - UNION COUNTY, i 


PERFORMING ORGANIZATION 


FLOODS 


UNIV. OF ALASKA 
INST. OF WATER RESOURCES 

6.0163 DEVELOPMENT OF AN AI.ASKAN CONCEP- 
TUAL WATERSHED MODEI.. 

H.F CARLSON 

UNIV. OF ARIZONA 

GRADUATE SCHOOL 

6.0036 WORTH OF HYDROLOGIC DAIA FOR .SHORT- 
TERM FORF.CA.STS OF FLOODS. 

A/ .V;V/£/>OI'iL7/ 

UNIV. OF CALIFORNIA 
SCHOOL OF FORESTRY 

6.0166 THE IMPACT OF URHANIZAITON ON WATER 
YIELD, FLOOD PEAK, SF.DIMFNT YIELD, AND WATER 
QUALITY IN THE BERKELEY HILLS. CALIFORNIA. 

J.R MCiiHfOh 

UNIV. OF CALIFORNIA 

SCHOOL OF LErrEKS 

6.0182 SEA COAST PLANNING PROJI-CT • CALIFORNIA. 

C. UtlRfCK 

UNIV. OF CHICA(;0 
CENTER FOR URBAN STU1>IE.S 

6.0257 COMMUNITY GOALS - MANAGEMENT Ol’POR- 
TUNITIES . AN APPROACH TO FLOOD PLAIN 
MANAGEMENT. 

J.R. SHEAI'ILR 

UNIV. OF DELAWARE 
DIVISION OF URBAN AFFAIRS 

6.0051 A ST UDY OF THE OPTIMAL MIX OF PRIVATE 
AND PUBLIC ACTION FOR LOCAL AND REGIONAL 
water CONSERVATION, 

/?./•'. MlNNEllAN 

UNIV. OF FLORIDA 
SCHOOL OF AliRICULTURE 

6.0066 AN OPTIMUM WATER ALLOCATION MODEL 
BASED ON AN ANALYSIS FOR THE KISSIMMEEORIVER 
BASIN - FLORIDA. 

J E. REYNOLDS 


UNIV. OF HAWAII 
CLOUD PHYSICS OBSERVATORY 

6.0246 SPACE-TIME VARIATIONS IN HIGH INTENSIT Y 
RAINFALL ON THE WINDWARD COAST OF THE 
ISI-AND OF HAWAII (PHASE HI). 

CM. FUl.LERlON 



UNIV. OF HAWAII 
.SCHOOI- OF ARTS 


6.0252 HAWAII 

ENVIRONMENTAL 

SIMULATION 

MODEL. 

UNIV. OF HAWAII 

D C COX 


WATER RESOURCES RESEARCH CTR. 

6.0076 URBAN HYDROLOGY AND URBAN WATER 
RESOURCES OF THF ISLAND OF OAHU. HAWAII. 

V. FOK 

6.0077 FLOOD HYDROl.OGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU. HAWAII. 

Y S. FOK 

6.0078 INSTANTANEOUS UNIT HYDROGRAPH ANAl.Y- 
SIS OF HAWAIIAN SMALL WATERSHED.S. 

H. WANG 


UNIV. OF IDAHO 

WATER RKSOURCTC.S RESEARCH INST. 

6.0080 A MU1HODOLOCY STUDY VO DEVELOP 
EVALUATION CRITERIA FflU WILD AND SCENIC 
RIVERS • REPORT ON FLOOD CONTROL SUBPROJECT 
IDAHO. 

J.J. PEEHLES 


UNIV. OF ILLINOIS 
AGRICULTURAL LXPERI.MLNT .STA. 

6.0085 LAnOKATORY STUDlIiS OF CONSERVATION 
AND DRAINAGE STRUCTURES, 

li.A. JONES 

6.0265 RUNOFF FRO.M SMALL AGRICULTURAL AREAS 
IN ILLINOIS, 

R.A. JONF.S 


UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 

6.0086 OAKLEY-SANGAMON REMOTE SENSING EN- 
VIRONMENTAL RESEARCH PROGRAM - ILLINOIS. 

H.M. KARARA 

6.0264 EVALUATION OF FLOOD RISKS, 

I'.7’. CHOW 

6.0267 HYDROLOGIC MODELS OF THE GREAT LAKES. 

D.D. MEREDITH 


UNIV. OF GEORGIA 


UNIV. OF ILLINOIS 

iiii-rm ui?crtf /■’cmtito 



FLOUlJb 


UNIV. OF IOWA 
SCHOOL OF LIBKRAL ARl? 


UNIV. OF MIAMI 
SCHOOL OF MARINI: SClEf 


6.0018 URBAN GROWTH. RUNOFF. EXTERNAI.ITIES, 
AND INCOME DISTRIBUTSOS EFFECTS IN RALSTON 
CREEK WATERSHEDS. 

JR. UARS.-^Riy 


UNIV. OF KENTUCKY 
WATER RESOURCES I.NSTITUTE 

6.0004 FACTORS AFFECIING RE1.0C:aT10N !N 

RESPONSE TO RESERVOIR DEVELOPMENT. 

R.J. RVRDCE 

6.0019 THE GENERATION OF FLOOD DAMAGE TIME 
SEQUENCES, 

JP HRf.APiS 


6.0070 STUDIES OF THE RED ALGAf 
DAV. 


UNIV. OF MICHKJAN 
SCIKK)I, OF ENGIMCERIN 

6.0112 RAINFALL-RUNOFF RELAT10^ 
AND RURAL AREAS. 

6.02^9 PREIMCrnON OF IHI- MAG 
FREOUHNCIHS OF FLOODS IN MICHIG 


6.0U92 STREAMFLOW PAT TERNS WATERSHED 
CHARACTERISTICS THROUGH USE OF OPSET - A 
SELF CALIBRATING VERSION OF S'lANFORU 
WATERSHED .MODEI. (ARBRF.V). 

I.D JAMf.S 

6.028S OPSET • PROGRAM FOR COMPUTERI/.ED 
SELECTION OF WATERSHED PARAMETFR 
VALUESOFOR 1 HE STANFORD WATERSHED MODEL. 

F..Y. UOV 


UNIV. OF MASSACHUSETTS 
MAN & HIS ENVIRONMENT INST. 

6.0293 LEGAL IS-SUCS ON OCO.NOMIC UTILIZATION OF 
THE CONNECnCUT RIVER FL(X>D PLAINS. 

n wiLKPS 


UNIV. OF MINNESOTA 
SCHOOL OF AGRICULTUI 

6.0306 .SOCIO-ECONOMIC IMI’I.ICATIO 
NATIVE W'ATER RESOURCES POL 
NDSOTA. 


UNIV. OF M1NNiy»OTA 
.ST. ANTHONY FALUS HYDKL 

6.0U3 FORECASTING RAINFALL AI 
FLOODS ON UPPER MIDWESTERN WA 

6.0301 FI.CK3D FORECAS CING IN THE I 
• DATA ASSEMULV AND PRELIM INAR 


UNIV. OF MASSACHUSETTS 
.SCHOOL OF AGRICULTURE 

6.0291 ECONO.MIC AND LEGAL ANALYSIS OF ALTER 
NATIVE FLOOD CONTROL STRATEGIES. 

JJf. FOSTER 


UNIV. OF MASSACHUSETTS 
SCHOOL OF ARTS 

6.0292 DETERMINATION OF DECISION .MAKING 
PROCESSES IN WATER RESOURCE PLANNING AND 
DEVELOPMENT - THE CONNF.CFICUT RIVER IJASIN. 

t.R KAYNOR 


UNIV. OF minnf:sota 
WATER RESOURCES RKSEARC 

6.0300 AN ECONOMIC ANALYSIS OF I 
REDUCTION ALTERNATIVES IN Tl 
RIVER UASIN, 


UNIV. OF MISSOURI 
SCH(K)L OF ENGlNEERlf 

6.0123 OPTIMIZATION OF OPERATIOI 
OF FLOOD CONTROL RESERVOIRS. 


UNIV. OF MA.SSACHUSETTS 
WATER RESOURCES RESEARCH CTK. 

6.0105 FLOOD PROOFING DECISIONS UNDER UNCER- 
TAINTY - AN APPLICATION TO THE CONNECTICUT 
RIVER BASIN. 

P. AKLILU 


UNIV. OK MISSOURI 
WATER RESOURCES RESEARI 

6.0122 SPILLWAY DESIGN FLOODS FC 
IN RURAL MISSOURI. 


6.0322 EVALUATION OE FLOOD PEAK PREDICTION 
METHODS IN SEMI-ARID REGIONS IN RELATION TO 

dam safety, 

AM. CiJNNINGHAM 


UNIV. OF NORTH CAROLINA 
SCHOOL OF AGRICULTURE 

6.0137 USE OF MULTISPhXTRAL PHOTOGRAPHY IN 
WATER RESOURCE PI.ANNING AND MANAGEMENT 
IN NORTH CAROLINA, 

(TP. m:uiy 


UNIV. OF NORTH CAROLINA 
SCHOOL OF ARTS 

6.0341 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINAIK-'OAST. 

R L. WaitAM 


UNIV. OF I'lTTSHURGH 
GRAUL’ATt; SCHOOL 

6.0359 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS. 

DC. ARF.y 


UNIV. OF TEXAS 

CTR. Ri;S. IN WATER RESOURCES 

6.037H TGCHNIOUF. FOR PROJECTING ALTERNATIVE 
FUTURES FOR WATER RESOURCE: PLANNING. 

LR. n/CAUD 


UNIV. OF TEXAS 
SCHOOL OF ENGINEERING 

6.0JSO OPTIMAL FI.OOD ROUTING USING STOCHASTIC 
DYNAMIC PROGRAMMING. 

ipy mni HiiH 

UNIV. OF VERMONT 
SCHOOL OF ARTS 

6.0393 SURVEY OF LAKE FLOODING FROM ERTS-l - 
LAKE CHAMPI.AIN, 

A O UND 


UNIV. OF WISCON.SIN 
SCHOOL OF AGRICULTURE 

6.0412 REMOTE SENSING FOR RESOURCE MANAGE- 
MENT AND FLOOD PLAIN DELINFATION, 

CJ WILFRED 


UNIV. OF WISCONSIN 
WATER RESOURCES CENTER 

5.0410 WATER RE.SOURCES POLICY IN WISCONSIN - 
VOLUME IV - FLOOD PLAIN MANAGEMENT. 

J.A. KUSLER 


6.0413 THE USE OF DETAILED SOILS INFORMATION 
FOR DELINEATING AND REGULATING FLOOD 
PLAINS - LEGAL AND ADMINISTRATIVE CONSIDERA- 
TIONS. 

D A. rANCCEN 

UNKNOWN INST. OR INDIV. GRANT 

6.0155 REVIEW EMERGENCY RELIF-F FILES AND SUR- 
VEY THE TREND OF HRIDGE LOSSES DURING .STOR.M 
CONDITIONS. 

F. CHANG 

6.0355 AN EVALUATION OF HURRICANE AGNES 
FLOODS IN COMPARISON TO BRIDGE DESIGN INFOR- 
MATION AVAU.ARLF. FOR PENNSYLVANIA CONTEM- 
PORANEOUSLY. 

R M. REICH 

6.0356 COMPARISON OF RF.CENTl.Y PUBLISHED FOR- 
MULAE FOR FLOOD FREQUENCY IN PENNSYLVANIA. 

n.M. REfCH 

UPPER MISS. RIV. COMP. COMM. 

6.0017 UPPER MISSISSIPPI RIVER COMPREHENSIVE 
DA.SIN STUDY • VOLUME V, APPENDIX 10- FLOOD 
CONTROL.. 

UNKNOWN 

UTAH STATE UNIVERSITY 
INST. FOR SOCIAL SCIENCE RES. 

6.0390 DEFINING THE ELEMENTS OF THE SOCIOLOGI- 
CAL SYSTEM RELA TUD TO DRAINAGE PROBLEMS OF 
URBAN AREAS. 

W.H. ANDREWS 

UTAH STATE UNIVERSITY 
SCHOOL OF SOCIAL SCIENCE 

6.0153 MODELING THE TOTAL HYDROLOGIC- 
SOCIOI-OGIC FLOW SYSTEM OF URBAN AREAS • 
PHASE 111, 

W.H. ANDREWS 

UTAH STATE UNIVERSITY 
UTAH CTR. FOR WTR. RESOUR. RES 

6.0031 STUDIES IN CONNECTION WITH HYDROLOGIC 
AND RELATED PHYSICAL PROCESSES IN THE OLY.M- 
PUS COVE ARr:A OF SALT LAKE COUN FY, 

J.R. RILEY 

6.0154 PRESENT AND POTENTIAL MULTIPLE USES OF 
CANAL SYSTEMS • PHASE. 1. 

K. UNHANAND 

VALLEY REGIONAL PLANNING AGCY. 

6.0192 RECOMMENDED REGIONAL PLAN FOR 
SEWERAGE, WATER SUPPLY AND STORM DRAINAGE 
-CONNECTICUT, 


UNKNOWN 


VIRGINIA POLYTECHNIC INSTITUTE 
GRADUATE SCHOOL 


HA.** 


6.0013 EVALUATION OF FLOOD INSURANCE IN A DIS- 
ASTER AREA. 

W.R WAI.KF.R 


BATIELLi: MICMO***^* 
7.0017 TRACER STUDIES I ' 

RESEARCH EXPERIMENT (I^l*** 


VIRGINIA POLYTECHNIC INSTnUTE 

SCHOOL OF AGRICULTURE COLORADO STA'I'l*^ ‘ ^ 

SCHOOL OK 

6.0397 PUBLIC CHOICE AND THE DISTRIHUl ION OF 
BENEFITS AND COSTS OF FLOOD PLAIN REGULA- 7.0013 EXTENDED AREA I-:!-'!' 

TtON - VIRGINIA. WEATHER MODIEICATIOI^ . 

t. A. SHAUMAN 


VIRGINIA POLYTECHNIC INSTITUTE 
SCHOOL OF ENGINEERING 

6.0396 NUMERICAL STUDIES OF UNSTEADY FLOW IN 
THE JAMES RIVER - VIRGINIA. 

D.N. CONTRACTOR 

VIRGINIA POLYTECHNIC INSTITUTE 
WATER RF.SOURCES RESEARCH CTR. 

6.0012 PROCF.EDINOS COMMUNITY WORKSHOP ON 
FLOOD INSURANCE. 

JE HaCKETT 

6.0.^98 FLOOD DAMAOK ABATEMENT- FEDERAL 
ASSISTANCE TO LOCAL GOVERNMENT. 

W.R WALKER 

6.0399 FLOOD DAMAGE ABATEMENT STUDY POR VIR- 
GINIA. 

W R. Walker 


NATL. CENTER FOIl 

7.0010 NATIONAL HAIL RI-:SI-:/^J^ 
PORT POR 1973 - COLORAfX >. 

7.0011 THE NATIONAL HAII- Ul*-- 
SUMMEK 1973 SUMMARY Itl-l'O 


NORTH DAKOTA .ST'A'I **: 
AGRICULTURAL 

7.0006 WEATHER MODIFICA'I K 

II 


PURDUE UNIVlOK: 
AGRICULTURAL 

7.0004 soybean PHYSlOl.OCJY /Si 


W.A. WAHLER St ASSOCIATF^S 
6.001S ANALYSIS OF COAL REFUSE DAM FAILURH 
MIDDLE FORK BUFFALO CREEK. SAUNDERS.OWEST 
VIRGINIA . VOLUME I, 

UNKNOWN 

6.0040 ANALYSIS OF COAL REFUSE DA.M FAILURE 
MIDDLE FORK BUFFALO CREEK. SAUNDERS.OWEST 
VIRGINIA - VOLUME 11. APPENDICES. 

UNKNOWN 


WASHINGTON STATE UNIVERSITY 
SCHOOL OF ENGINEERING 


.STATE DIV. OF MIWI-LS .S 

7.0009 URBAN OEOLOfJY PI./NPsI 
THE NATURE. MAGNITUDI?, «Se < 
HAZARDS cS: RECOMMIIISI I > A.' 
MITIGATION (ABUREV), 


STATE WATER .Sill 
7.0003 A .STUDY OF CROP-HAII . Ip 
FOR NORTHEASTERN COLOR AI-J' 
THE DESIGN OF THE NATIOr4 A I . 


6.0402 PILOT STUDY OF FLOOD PLAIN MANAGEMENT 7.0008 STUDIES OF HAIL DATA I/SI 
• WASHINGTON, 

J.F. ORSRORN 


WEST VA. UNIVERSITY 
WATER RESEARCH INSTITUTE 


U.S. DEPT. OF AOHIC'I 
ECONOMIC & STAT. AIMA 


rcKr'JKMin'J i 


HUKKICANhS 


LI.S. DEPT. OF AGRICULTURE 
ECONOMIC RESEARCH SERVICE 

7.0007 ECONOMIC AND INSTITUTIONAL CONSIDERA- 
TIONS OF SUPPRESSING HAIL, 

LM BOONE 

U.S. DEPT. OF AGRICULTURE 
FARM PRODUCTION ECONOMICS DIV. 

7.0002 MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOSSES, AND INSURANCE, 

LA. JONES 

U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LAHORATORIKS 

7.0012 HAIL AND LIGHTNING • COLORADO, 

H WLICKMANN 

U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

7.0016 THUNDERSTORMS AND HAIL DAYS PROBAttlLI- 
TIES IN NEVADA. 

CM SAKAMOTO 

U.S. NATL. SCIENCE FOUNDATION 
7.0014 NATIONAL HAIL RESEARCH EXPERIMENT • 
COLORADO. NEBRASKA. WYOMING. 

UNKNOWN 


COAST CODE Al)^O^TSTKATION 

8.0010 REGIONAL CODE ENFORCEMENT - HANCOCK. 
HARRLSON AND JACKSON COUNTIES. MISSISSIPPI, 

P. MONTJOY 

COLORADO SPATE UNIVERSITY 
SCHOOL OF ENGINEERING 

H.0066 INVE.STIGATION OF SATELLITE OBSERVED 
TYPHOON-HURRICANE CLOUD CLUSTERS 
ANDOFLOW FEATURES. 

lYM CRAY 

B-0067 STUDIES OF CUMULUS HEATING AND THE 
CISK MECHANISM. 

W.M. GRAY 

S.006H HURRICANE SPAWNED TORNADOES, 

D.J NOVLAN 

8.0069 1HE STRUCTURE AND DYNAMICS OF THE 
HURRICANE S INNER CORE REGION. 

D.J SHEA 

GULF UNIV. RES. CONSORTIUM 

8.0049 THE USE OF GRASSES FOR DUNE STADtl.IZA- 
TION ALONG THE GULF COAST WITH INITIAL 
RMPHA.SIS ON 1 HE TEXAS COAST. 

IIILHORN 

HARVARD UNIVERSITY 
SCHOOL OF ARTS 


UNIV. OF ILLINOIS 
SCHOOL OF LIBERAL ARTS 


8.01 J 7 NAVY ENVIRONMENT • FLUID MECHANICS 
RF.SEARCH. 

O.r. CARRIER 


7,0015 DESIGN OF MAIL SUPPRESSION EXPERIMENT IN 
ILLINOIS. 

C M MORGAN 


UNIV. OF NEBRASKA 
U.S.D.A. NAT. RKSOUR. EC. DIV. 

7.0005 ECONOMIC AND INSTITUTIONAL CONSIDERA- 
TIONS OF SUPPRESSING HAIL. 

L BOONE 

UNIV. OF WISCONSIN 
SCHOOL OF NATURAL SCIENCES 

7.0018 STUDY OF THE FEATURES AND ENERGY 
BUDGETS OF NORTHEASTERN COI.ORADO HAIL- 
STORMS - ALSO, WISCONSIN, 

C.E ANDERSON 


INST. FOR DEFENSE ANALYSIS 
8.0017 NATURAL DISASTERS OPERATIONS PLANNING 
FOR SLOWLY DEVELOPING DISASTERS. VOLUME 1, 

A SACHS 

JOHNS HOPKINS UNIVERSITY 
GRADUATE SCHOOL 

8.0009 ASSESSMENT OF THE PHYSICAL AND GEOLOG- 
ICAL EFFECTS OF TROPICAL STORM AGNES ON THE 
UPPER CHESAPEAKE DAY AND SELECTED TRIUUTA- 
RIES. 

J.R. SCHUBEL 

LOUISIANA .STATE UNIV. SYSTEMS 
COASTAL STUDIES INSTITUTE 


HURRICANES 


8.0008 EFFECTS OF HURRICANE CAMILLE ON THE 
LANDSCAPE OF THE DRETON-CHANDELEUR ISLAND 
CHAIN AND THE EASTERN PORTION OF THE LOWER 
MISSISSIPPI DELTA. 



INC HURRICANES A PILOT STlJOV FOR DADBJC’OUN. 
TV. FLORIDA. 


8.0128 INVESTIGATION Of- SHORELINE 
SARGENT DEACH, TEXAS, 


OCEAN DATA SYSTE.MS INC. 

8.0105 EXTENDING THE CO.MPUTERIZED 

TYPHOON/TRCPtCAl. SIORM PREDICTION PROGRAM 
(TYPHOON 73) TOWARD SEVEN DAYS. 


t R S SY.Sl EMS CORPORATK 

8.0056 1 HE El FEC rS OF HURRICANE CA 
DUSIRY. PUm.lC UTILITIES. AND PL 
OPERATIONS, 


PENN STATE UNIVERSITY 
SCHOOL OF EARTH SCIENCES 


U.S. AIR FORCE 
AIK WEATHER SERVICE 


8.0I2S NUMERICAL STUDIES OF RAINRAND CIRCULA- 
TIONS IN TROPICAL CYCLONE.S. 

ANimCS 


R.OUiy water WARNINGS AND 
FORECASrS. 


PRINCETON UNIVERSITY 
GRADUATE .SCHOOL 


U.S. AIR FORCE 
ENVIRON. TECH. APPL. CENT! 


8.0120 MICRO AND MESOSCALE GEOPHYSICAL FLUID 
DYNAMICS, 

Y KURJHARA 


8.0071 A SURVEY OF AVAll.AlilLIT 
RICANE/TYPHOON PACKAGES AND 
DATA. 


PURDUE UNIVERSITY 
.SCHOOL OF CIVIL ENGIN. 

8.0102 PRODABILISnC ANALYSIS OF FLASTO PI.A.STIC 
STRUCTURES, 

TL PACZ 


U.S. ARMY 

COA.STAl. I’NGIN. RES. CENTI 

8.0019 CONCRETE BLOCK UEVETM 
imNEDICT. MARYLAND, 


S.MlTHSONfAN IN.STITUTIO.V 

S.OOOJ EFFECTS OF 1 ROPICAL STORM ACNF.S ON 1 HE 
CHESAPEAKE DAY. 

i) CO/Hif.Ll. 


8.0072 STORM SURGE ON THE OPEN CO 
MENTALS AND SIMPLIFIED PRCDIC; ^0^ 

R.y07i LONG-PERIOD WAVES AND SUROl 


STATE UIV, OF MINKS & GEOLOGY 
8.0018 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. iSt COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATION.S FOR THEIR 
MITIGATION (ABBREV). 

JT ALh'OftE 


STATE RE.S. & DEV. CE.NTER 

8.00JI GRANT TO DE.SICN A REBUILDING PLAN FOR 
GULFPORT. MISSISSIPPI. TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE. VOLUMES I. II. & III (AB- 
BREV), 

UNK\'Oiy\' 

8.0012 GRANT TO DESIGN A REBUILDING PLAN FOR 
GULFPORT. MLS.SISSIPPI. TO RESTORE THE DAMAGE 
OF HURRICANE CAMILLE. VOLUMES IV & V (AB- 
BREV ), 

(/.VK.VOIIW 


U.S. ARMY 
ENtilNKEK DIS I RlC r 


8.0025 BAI. HARBOUR, FLORIDA PAR 
RF.STORATION. BEACH EROSION CC 
HURRICANE PROTECIION E>ROJECT. D/ 
FLORIDA, 


8.0028 JEKYl.L ISLAND, GEORGIA, OE/i 
CONTROL AND HURRICANE PROTRCTIC 


8.0030 GRAND ISLE. LOUISIANA, AND V 
RICANE PROTECTION ASSOCIATED 
TURF, BAYOU LAFOURCHE • LOUISIAN/ 

8.00.31 NEW ORLEANS TO VENICE, LOU 
RICANE PROTECnON. 


TRW INCORPORATED 

8.0054 TROPICAL CYCLONE ENERGY TRANSFER, 

P. dergaradedian 

8.0055 TROPICAL CYCLONES. 


8.0032 LAKE PONTCHARTRAIN. LOUl 
VICINITY - HURRICANE PROTECTION Pf 


8.0033 MORGAN CITY. LOUISIANA, A 
(FRANKLIN AND VICINITY AREA). 


PrKrUKMiiNo uKvjrtiviz-rt j 


HUKKlCAJNtb 


8.0050 VIRGINIA BEACH. VIRGINIA • BEACH EROSION 
CONTROL AND HURRICANE PROTECTION. 

UNKNOWN 

ll.S. ARMY 
ESTUARIES DIVISION 

8.0013 TEXAS COAST HURRICANE SURGE MODEL 
STUDIES. 

NJ. HROaOON 


U.S. ARMY 

NEW ENGLAND DIVISION 

8.0034 HURRICANE PROTECTION PROJECT. STRAT- 
FORD. CONNF.CTICU r. 

UNKNOWN 

8.0035 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, MASSACHUSF.TTS. 

UNKNOWN 

8.0036 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. NEW 
OEDFORD.OMASSACHUSEITS, 

UNKNOWN 

5.0037 NEW LONDON HURRICANE PROTECTION PRO- 
JECT. NEW LONDON, CONNECTICUT. 

UNKNOWN 


U.S. ARMY 

WATERW'AY.S EXPERI.MENT STATION 

I.00I4 SURVEY OF GULF COAST STRUCTURAL 
DAMAGE RESULTING FROM HURRICANE 
CAMU.LE.OAUOUS'T 1960. 

M. E. cmswi.i.K 

,0038 GALVESTON BAY HURRICANE SURGE - RE- 
PORT 2. EFFECTS OF PROPOSED BARRIERS ON IIDES. 
CURRENTS. SALINITIES. AND DYE DISPERSION (AD- 
DREV), 

Wlf. aoittt 

.0039 GALVESTON BAY HURRICANE SUROC - RE- 
PORT 3 . EFFECTS OF BARRIERS ON TIDF.S.()CUU- 
RENTS. SALINITIES. AND DYE DISPERSION (ABDREV). 

IT.//, noon 

0040 GALVESTON BAY HURRICANE SURGE STUDY - 
BARRIERS ON HURRICANE SURGE HOIOHTS • 
HYDRAULIC MODEL INVESTIGATION. 

N. J. HROGDON 

0041 WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 
MONTEREY. CALIFORNIA • HYDRAULIC MODEL IN- 
VESTIGATION. 

C.E. CHATHAM 

3042 WAVE AND SURGE ACTION. MONIEREV HAR- 
BOR, MONTEREY, CALIFORNIA ■ MODEL INVESTIGA- 
TION, 

L.P. FORTSON 

1043 DISCHARGE CHARACTERISTICS OF HUR- 
RICANE BARRIERS. WAREHAM-MARION. MAS- 


Sinr BAY, RHODE ISLAND • HYDRAULIC MODEL IN- 
VESTIGATION. 

G A. PICKEIUNC 

8.0045 GALVESTON BAY HURRICANE SURGE - RE- 
PORT I - EFFECTS OF PROPOSF.D BARRIERS ON HUR- 
RICANE SURGE HEIGHTS (ABBREV). 

R A SAGCR 

8.0046 GALVESTON DAY HURRICANE SURGE - RE- 
IXIRT (2) EFFECTS OF PROPOSED BARRIERS ON 
TIDES. CURRENTS. SALINITIES, AND DYE DISPERSION 
(ABBREV). 

R.A. SACF.H 

8.0047 PROTFICTION OF NARRAGANSETL BAY FROM 
FIURRICANE SURGES. 

U U. SIMMONS 

8.0048 EFFECTS ON LAKE I»ONTCHAR7 RAIN, LA.. OF' 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER-OULF OUTLET CHANNEL. 

I.C TALLANT 

8.0119 JAMAICA BAY HURRICANE UARRIER STUDY 
NF:W YORK. 

T.C. fULL 


U.S. COASTAL BEND REG. COMM. 

8.0015 HURRICANE CELIA REDEVEl-OPMENT. 

UNKNOWN 


U.S. DEP'I'. OK CO.MMERCE 
BUILDING RESEARCH HIV. 

8.0074 HURRICANE CAMILLE - AUGUST 1969. 

R.l). OIKKKRS 


U.S. DKIT. OF COMMERCE 
CENTER FOR BUII.DINO TECHNOLOGY 

8.0077 DESIGN, SITING. AND CONS7RUCTION OF LOW- 
CO.ST HOUSING AND COMMUNITY BUILDINGS TO 
BIMTER WITHSTAND EARTHQUAKES AND WIND- 
STORMS, 

W.F RF.rS 

VS. DEPT. OF COMMERCE 
ENVIRON. RESFJARCH LABORATORIES 

8.0057 HURRICANE MODIFICATION. 

R.C (SENTRY 

8.0058 TROPICAL METEOROLOOIC PROBLEMS. 

R.C. GENTRY 

8.0060 STORM SURGE RESEARCH, 

F. OSTArOF!' 

8.0061 HURRICANE RESEARCH MODELING. 

S L ROSENTHAL 

8.0062 HURRICANE MODELING. 

S.L ROSENTHAL 

8.0063 HURRICANE-TYPHOON DYNAMICS. 

W SCHERER 

8.0064 HURRICANE-OCEAN INTERACTION, 


L.S. DEPT. OF COM>tERCE 
NATIONAI. WEATHER SERVJCE 


\).S. DEPT. OF COMMERCE 
NAll.. hurricane res. LA 


8.0112 JOINT PROBAIHLITY METHOD OF TIDE 
FREQUENCY ANALYSIS APPLIED TO ATLANdC CITY 
AND LONG BEACH ISLAND. NEW' JERSEY. 

V.A. MYF.liS 


8.0085 HURRICANE DEBBIE MODIFICA 
MENT.S. AUGUST 1969, 

8.0095 PROJECl STORMFURY ANNUAL 1 


L.S. DEPT. OF COMMERCE 
NATL. BUREAU OK STANDARDS 

8.0076 HURRICA.S’E EFFECTS ON PORT FACILITIES. 

R.l) MARSHALL 

8.0078 WIND AND SURGE DAMAGE DUE TO HUR- 
RICANE CAMILLE. 

ttC THOM 


U.S. I)EI*T. OF COMMERCE 
NATL. OCEANIC & ATMOS. AB 

8.0004 FEDERAL PLAN FOR METEORO 
VICES & SUPPORTING RESEARCH - 
1974. 

8.002U NATIONAI. HURRICANE OPERATI 


U S. DEPT. Of CO.M.MERCE 
NATL. CLIMATIC CENTER 

8.0122 ATLANTIC TROPICAL CYCLONE SFRIKE 
PROBABILi riF.S (FOR SELECmD STATIONS AND THE 
MONTH OF SEPTEMBER). 

HI. cnVJCiiUR 

8.0123 PRELLMINAHY CLIMATIC DATA REPORT HUR- 
RICANE AONC.S JUNE I4.2.V 1972. 

R.M OEANOKIJS 


8.0021 NATIONAL HURRICANE OPER, 
1974. 

8.0022 FINAL REPOR1 OF THE DISAI 
TEAM ON THE l-VENTS OF AGNES. 


8.0023 IHE HOMEPOKT STORY ■ AN I.M/ 
01- rS READY FOR A HURRICANE, 


U S. DEPT. OF COMMERCE 
NATL. ENVIRON. .SATELLITE SERV. 


8.0)06 BENEIMTS OF r.NVmONMEN'lAI 
IN 1 HE EASTERN OUl.F OF MEXICO. 


8.11075 A TECHNIQUE FOR THE ANALYSIS AND 
FORECASTING OF TROPICAL CYCLONE INTENSITIES 
FROM SATELUTE PICIURES. 

VF. DVORAK 


U S. DEPT. OK COMMERCE 
NATt.. HURRICANE CENTER 


8.0107 HURRICANE MODIFICATION REl 
JECTSTORMFURY). 


U.S. di:pt. of commkrcf 

NATL, WEATHER SERVICE 
8.0005 ATLANTIC HURRICANE SEASON ' 


8.0084 ATLANTIC TROPICAL SYSTE.MS OF 1972. 

A/.L, hRANK 

8.0087 OBJECTIVE ANALYSIS OF SEA SURFACE TEM- 
PERATURES (SST). 

B R JAR\'INF,,\ 

8.0088 CIRCULATION FEATURtS OF TROPICAL 
CYCLONES, 

B. R JARVINEN 

8.0089 PREDICTION OF HURRICANE DEVELOPMENT* 
AND MOVEMENT WITH A BAROCLINIC MODEL. 

BJ MILLER 

8.0090 GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS. 

C. J. NAUM ANN 

8.0091 STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS, 

C.J. NEUMANN 

8.0092 ERROR ANALYSIS OF HURRICANE FORECASTS, 

J.M. PEUSSIER 

8.0093 BAROTROPIC PREDICFION OF HURRICANE 
TRACKS. 


fi.0016 MEMORABLE HURRICANES OF 
STATES SINCE 1 973, 


8.0086 COMPUTER METHOD.S APPLIED 
AREA TROPICAL STORM AND HUI 
MATOLOGY, 


8.0097 GIANT WAVES HIT HAWAII. 


8.0127 SOUTH CAROLINA HURRICA 
DESCRIPTIVE I.LSTING OF TROPICA 
THAT HAVE AFFECTED SOUTH CAROL 


8.0129 OBJECTIVE ANALYSIS OF THE 
TEMPERATURE, 


8.0130 A DECISION PROCEDURE FOR Al 
PREDICTING THE LANDFALL OF HURR 


8.0131 THE DECISION PROCESS IN 
FORECASTING, 


A.C. PIKE 


PERFORMING ORGANIZATION 


HURRICANE'S 


U S. DEPT. OF COMMERCE 
OFF. OF HYDROLOGY 

8.0108 VISUAL. IR. AND DAI A COLLECTION CAPA- 
BII.ITIF.S OF THE GOES SATELLITE. 

A.F. I LANDERS 

U.S. DEPT. OF COMMERCE 
TECHNIQUES DEVELOPMENT LAIL 

8.0109 TROPICAL STORM SURGE FORECASTING. 

C.P. JEI.ESNLINSKI 

8.0110 SPECIAL PROGRAM TO LLST AMPLITUDES OF 
SURGES FROM HURRICANES • I. LANDFALL STORMS. 

C P. JELDSNIANSKI 

8.0m SPECIAL PROGRAM lO LISV AMPLITUDES OF 
SURGES FROM HURRICANES • PART 2. GENERAL 
TRACK AND VARIANT SI ORM CONDITIONS, 

C P JElLSNlANSKi 

8.0113 MARINE ENVIRONMENTAL PREDICTION. 

.V.^|. PORE 

8.0114 SUMMARY OF SELECTED REFERENCE MATERI- 
AL ON THE OCEANOGRAPHIC PHENOMENA 
OFOTIDES. STORM SURGES, WAVES. AND llREAKERS. 

N.A PORE 

8.0115 MARINE CONDITIONS AND AUTOMATED 
FORECA.STS FOR THE All.ANTIC COASTAL 
STORMOOF FEBRUARY l«.20. 1972, 

NA PORE 

g.OUe FORECA.STINO EXTRA TROPICAL STORM 
SURGES FOR THE NORTHEAST COA.ST OF THE 
UNITED S I ATES, 

N.A PORE 

U..S. DKPT. OF COMMERCE 
WEATHER MODIFICATION I’RG. OFF. 

8.0059 A PRELl.MINARY VIEW OF STORM SURGES BE- 
FORE AND AFTER STORM MODIFICATIONS. 

C.P. JELESNIANSKf 

U.S. DEPT. OF HOU. & URB. DEV. 

FED. INSURANCE ADMINISTRATION 

8.0079 REPORT ON EARTHQUAKF. INSURANCE TO 
CONGRESS OF UNITED STATES - PURSUAN'f TO SEC- 
TON FIVE OF .SOUTHEAST HURRICANE DI.SASTER RE- 
LIEF ACT 1965, 

UNKNOWN 

U..S. DEPT. OF THE INTERIOR 
GEOLOGICAL SURVEY 

8.0027 ESTUARINE HYDROLOGY OF TAMPA HAY. 

r' M nnnmvifj 


U.S. EXEC. OFFICE OF THE PRES. 

OFF. OF EMERGENCY PREPAREI)NE.SS 

8.0001 1HE FEDERAL RESPONSE 'lO TROPICAL STORM 
AGNES. A REPOR r TO THE SENATE CO-MMITTEE ON 
PUBLIC WORKS. SUBCOMMnTEH ON DISASTER RE- 
LIFE. 

UNKNOWN 


U..S. NATL. AERO. & .SPACE ADM. 

GODDARD SPACE FLIGHT CENTER 

8.0104 microwave: METEOROLOGY. 

J.L KIN(J 

U..S. NATI.. AFRO. & SPACE ADM. 

JOHN F. KENNEDY SI»ACF CENTER 

8.00K3 HURRICANI-: PREPAREDNESS AND CONTUOI. 
PLAN. 

UNKNOWN 


U.S. NAVY 

I-NVIRON. PRKD. RICS. FACILITY 

8.0053 TROPICAL CYCLONE MOVEMENT FORECASTS 
BASED ON OHSF.RVATIONS FROM SATELLITES. 

«.IP. l-EVr 


U.S. NAVY 

POSTGRADUATE SCHOOL 

8.0052 FURTHER VERIFICATIONS OF AND EXPERI- 
MENT'S TO IMPROVE THE MODIFIED 

hatrackuschl:mf. i-or. forf.casttng the mot ion 

OF I ROITCAL CYCI.ONOS, 

S.a. COLUAN 


U.S. NAVY 

WEATHER RE.SF.ARCH FACTIJTY 
8.01.36 STORM-SURGE FORECASTING. 

J.W NICKERSON 


U.S. NAVY 

WEATHER SERVICE COMMAND 

8.0080 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABILITTES - VOLUME I - 24 HOUR MOVEMENT. 

H.L CRUTCHER 

8.0081 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABimiFS • VOLUME U • 48 HOUR MOVEMENT. 

//./., CRUTCHER 

8.0082 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBABILITTES ■ VOLUME til • 72 HOUR MOVEMENT, 

H.L. CRUTCHER 


UNIV. OF CALIFORNIA 
SCHOOL OF ENGINEERING 



UMV. OF CHICAGO 
SCHOOL OF PHYSICAL SCIENCES 


IJNIV. OF prnsuuRGii 
GRADUATE SCHOOL 


8.0100 PROPOSED CRARACTF.RIZATION OF TOR- 
NADOES AND HURRICANES DY AREA AND INTENSI- 
TY. 

TT fUJITA 


UNJV. OF DELAWARE 
.SCHOOL OF ARTS 


8.0124 ALTERNATIVE ADJUSTMENTS V 
HAZARDS, 


UNIV. OF RHODE I.SLAND 
SCHOOL OF ENGINEERING 

8.0126 analytical PHYSICAL MODEL. 


8.0002 COASTAl. STORM DAMACVE WITH SPECIAL 
REFERENCE TO THE DELMARVA REGION OF 
DELAWARE. MARYLAND. VIRGINIA. 

FJ SWAYE 


UNIV. OF DELAWARE 
SCHOOL OF MARINE SCIENCE 


UNIV. OF WISCONSIN 
GRADUATE SCH<X)L 


8.01.17 ENERGY. MASS AND ANGULAR 

nunorrr.s of exi rai ropical cyclon; 

D 


8.0070 STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE • SOME .MAl HE.MATICAI. CONCEPTS 
RELATED TO STOCHASTIC SPECTRUM ANALYSIS 
(ADBREV). 

O'. F/LVC 


UNIV. OF WISCONSIN 
SCHOOL OF LKITERS 

8.0L1K NUMERICAL .STUDIES IN THE C) 
AND .STORM .SURGES JN LAKE ONTARIO, 


UNIV. OF FLORIDA 
SCHOOL OF ENGINEERING 

8.0024 KENNEDY SPACE CENTER OCEAN REACH ERO- 
SION • FLORIDA. 

A J MF.ltrA 


UNIV. OF HAWAII 
SCHOOL OF ARTS 


UNKNOWN INST. OR INDIV. GR/ 

8.0007 THE NATURE AND EXTENT OF ! 
DAMAGE CAUSED IIY HURRICANE CAMl 


VIR<ilNIA INST. OF MARINE S< 
8.0K14 l-ORF.CASTINC STORM-lNDUCli 
CHANGES ALONG VIRGINIA’S OCEAN C( 


8.0098 USE OF SAI ELI.ITE DATA IN STUDIES OF I ROP- 
ICAL DISTURBANCES, 

T MURAKAMI 

8.0099 THEORETICAL ANALYSIS OF LARGE-SCALE 
TROPICAL DISTURBANCES. 

T. MURAKAMI 


UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 


8.0135 OPERATION AGNES, 


WILLIAMS COLLEGE 
GRADUATE SCHOOL 

8.0118 PROFILE OF A STORM ■ WIND. 
EROSION ON THE SOUTHEASTERN SHf 
MICHIGAN. 


8.0101 PROBABILISTIC .MODELING OF EXTREME 
LOADS, 

Y.K. WF.N 


LAND SLIDES 


UNIV. OF MIAMI 
SCHOOL OF MARINE SCIENCE 

8.0006 APPLICATION OF ECONOMIC ANALYSES TO 
HURRICANE WARNINGS TO RESIDENTIAL AND 
RETAIL ACTIVITIES IN THE U. S. GULF OF MEXICO 
COASTAL REGION, 

L.C.. ANnKRSON 


CALIF. INST. OF iECHNOLOG 
GRADUATE SCHOOL 

9.0004 GENERAL REVIEW OF THE SRIS 
TO SELECTED U S. NAVY INSTALLATIOI 


COLUMBIA UNIVERSITY 
SCHOOL OF ARTS 


DM. tnyoLE 

GLENDORA CITY GOVERNMENT 
ENGINEERING GEOLOGIC REPORT OF 
•RAL P1,AN STUDY FOR THE CI'I Y OF GLEN- 
CALIFORNIA. 

/ « LEtcmoN 

HAMEL GEOTECHNICAL CONSULTANTS 
ROCK STRENGTH FROM FAILURE CASES - 
■RHOUSE SLOPE STABILITY STUDY, FORT PECK 
MONTANA. 

J.V. HA MIX 

OHIO STATE UNIVERSITY 
SCHOOL OF a(;riculture 

LANDSLIPS IN SOU I HEASTERN OHIO. 

K.R EVT.REll 

STABILIZATION OF STEEP LAND SLOPES - 

G O. sani'Att 


SIF.REO-MOOELS OHIO. 

IF./-'. NOREU. 


STATE DIV. OF HIGHWAYS 

9.0005 EARTHWORK REINFORCEMENT TECIINIOUES • 
LOS ANGELES AREA. 

RA FORSYTH 

9.0006 SUBAUDIIILE ROCK NOLSff (SARN) AS A MEA- 
SURE OF SLOPE STABILITY. CALIFORNIA. 

R MF.ARHS 

9.0037 LIME SOIL STABILIZATION STUDY . 

R A. FORSYTH 

9.0038 EVALUATION OF* TON EXCHANGE' I.ANDSLIDE 
CORRECTION TECHNIQUE - CALIFORNIA. 

r.W SMITH 


state DIV. OF MINES & CEOLCXJY 

9-0007 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOGIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ADBREV). 

J T. ALFORE 


OHIO STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

DEVEI.OPING REMOTE SENSING TECHNIQUES 
IDING PREDICTION OF I.ANDSLIDES. 

O.IY. MtNTZER 

ENVIRONMENTAL INFLUENCES ON STAHII.ITV 
IL MASSES . ALASKA AND OHIO, 

T.H WU 

OREGON .STATE UNIVERSITY 
SCHOOL OF ENGINEERING 

■LOW SLIDE CONTROL WITH SLOPE REVET- 

W.I.. SCHROF.DFR 

STANFORD UNIVERSITY 
SCHOOL OF EARTH SCIENCES 

/lOBILIZATION OF DEBRIS FLOWS gy73-EN. 

A.M. JOHNSON 

STATE BUR. OF HIGHWAYS 
.ANDSLIDES • KENTUCKY, 

C T GORMAN 


STATE DIV. OF RE.S. 

9.0014 INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS. 

J.H. HAVENS 


STATE GEOL. SURVEY 
V.OOI I ENGINEERING GEOLOGY • ILLINOIS. 

JF.C. SMITH 

9.0022 LANDSLIDE STUDIES IN SOUTH DAKOTA - RE- 
PORT NO.I • LOCATION OF AREAS WITHOHIGH 
I.ANDSLIDE POTENTIAL IN T HE PIERRE SHALE. 

J SCULLY 

9.0053 ACKER LAKE LANDSLIDE. MONROE COUNTY. 
MISSISSIPPI. 

D.M. KEADY 


STATE HIGHWAY COMMIS.SION 

9.0013 WATER DRAINAGE ITIOM IN-PLACE FILLS TO 
PREVENT OR HALT FILL, 

P C. CLARK 


STATF- HIGHWAY DEPARTMENT 

9.0018 INVESTIGATION OF RED RIVER VALLEY 
GEOLOGY . EFFECTS ON STRUCTURE DESIGN AND 
PERFORMANCE, 

D.K LEER 
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9.0039 EVALUATION OF THE ION EXCHANGE LAND- 
SI IDE CORRECTION TECHNIQUE. 

R. MEAnm 


TRANSPORTATION RES. HOARD 
9.0010 SHEAR STRENGTH OF FINEGRAINED SOILS - 
WEST POINT. NEW YORK. 

UNKNOH'M 


9.0031 ALASKA GEOLOGIC EARTHQUAK 

9.0032 GEOLOGY OF THE POINT BONH 
CI.E. CALIFORNIA. 

9.0033 ACnVE FAULTS AND GEOLOGIC 
MUGU TO WILMINGTON. CALIFORNIA. 


U.S. ARMY 

MISSOURI RIVER ENGR. OlV. 

9.0054 ROCK STRENGTH FROM FAILURE CASF.S. 

J( RfOL/.VCf.'R 


U.S. DEPT. OF AGRICULTURE 
PAC. N.W. FOR. & RG. EXP. STA. 

9.0024 .MECHANICS OF DEBRIS AVALANCHING IN 
SHAI.LOW TILL SOILS OF SOUTHEAST ALASKA. 

9.0062 EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER HARVESTOON 
UNSTABLE SOILS IN THREE SMALL WESTF.RN 
OREGON WATERSHEDS. 

R L. FREDRIKSEN 


U.S. DEPT. OF THE INTF.RIOR 
BUREAU OF MINES 

9,0009 LOCA'IION OF SLOPE FAILURE PLANES. 

RM. MERRILL 


U..S. DEPT. OF THE INTERIOR 
BUREAU OF RECLAMATION 

9.0008 RIPRAP SLOPE PROTECTION FOR EARTH DAMS 
- A REVIEW OF PRACTICES AND PROCEDURES. 

EJ DAm 

9.0047 EVALUATION OF CRITERIA FOR LANDSLIDE 
ANALYSIS AS PRESENTED IN THE U.S.G.S . 

UNKNOWN 


U.S. DEPT. OF THE INTERIOR 
GEOLOGICAL .SURVEY 

9.0001 REGIONAL CF.Ol.OGIC FRAMEWORK - SAN AN- 
DREAS FAULT - CALIFORNIA. 

T.IV. DUWLb'F. 

9.0002 REGlONAl. SLOPE STABILITY STUDIES • 
CALIFORNIA AND PENNSYLVANIA. 

t).H. RADftKUCHIiALL 

9.0027 SANTA CRUZ COUNTY COOP. 

F. E BRABH 

9.0028 EARTMOUAKF. HAZARD REDUCriON. SAN 
FRANCISCO BAY REGION, 

E.E. liRAHU 

9.0029 GEOLOGY OF THE POINT DUMP. OUADRANOl.E 
AND THE LOS ANGELES COUNTY PART OF IHE 
TRIUNFO PASS OUADRANOLFI, LOS ANGELES CO. 

rnnpPDATH/r i ii-tidmia 


9.0034 -MALIBU BEACH OL’ADRANGLK A 
CORI>ORATED PART OF THE TOPANG 
GLE, 1.08 ANGEl.F.S COUNTY C 
CALIFORNIA. 

9.0040 SOCORRO 2 DKGREH QUADRA 
MEXICO. 

C 

9.0041 GEOLOGY OF 1HE RAPID CITY 
DAKOTA, 

J.M. 

9.0042 DENVER METROPOLITAN AREA. ' 

R 

9.0043 SURITCIAL GEOLOGY OF JUNEAl 
TY URBAN AREA. ALASKA. 


9.0044 DENVF.R-FRON r RANGE URBAN ( 


9.0045 MOUNTAIN SOILS. FRONT RANG! 
RIDOR. 

9.0046 SNAKE RIVER BASIN. PART F 
PART. NORTHWEST MARGIN • IDAHO. 


9.0048 HAMILTON 2 DEGREE. 


9.0049 PROGRAM DESICN-lOTl - SAN FR 
REGION ENVIRONMENT AND RF.SOURC 
STUDY, 


U.S. NATL. AERO. & SPACE A 
AMES RIISEARCH CENTER 

9.0035 REMOTE SENSING FOR GE()LO( 
AND DISASTERS. MINE AREA CONSER 
MAPPING AND LAND USE PLANNING, 


U.S. NATL. AERO. & SPACE A 
HEADQUARTERS 

9.0050 REMOTE SENSING APPLIC 
HYDROLOGY AND GEOLOGY, 


UNIV. OF CALIFORNIA 
SCHOOL OF ENGINEERING 

9.0025 COLLABORATIVE RESEARCH ON 


performing organization 


LAND SUBSIDENCl 


UN!V. OF CALIFORNIA 
SCHOOL OF PHYSICAL SCIENCF^S 

9.0036 DEFORMATION CHARACTERISTICS OF HILL 
SLOPES & CHANNELWAYS IN 2 DIFFERENT EN- 
VIRONMENTS AS DEPICTED BY REMOTE SENSOR 
RETURNS • CALIFORNIA. 

DM POOLE 

UNIV. OF ILLINOIS 
SCHOOL OF ENGINEERING 

9.0012 STRESS STRAINTIME BEHAVIOR OF SOIL AND 
ROCK UNDER TRIAXIAL CONDITIONS. 

C. MESR! 

UNIV. OF MICHIGAN 
SCHOOL OF ENGINEERING 

9.0051 EFFECrS OF DEFORESTATION ON THE STABILI- 
TY OF NATURAL SLOPES • OREGON. WASHINGTON. 

DM. GRAY 

9.0052 EFFECTS OF FOREST CLEAR-CUTTING ON THE 
STABILITY or NATURAL SLOPES. 

D.U. GRAY 

UNIV, OF NEBRASKA 
SCHOOL OF ARTS 

9.0055 TREE-RING DATING & SPATIAL ANALYSIS OF 
I.ONG-TERM SLOPE MOVEMENTS • UTAH. 

J.F. .SH ROPER 

UNIV. OF TEXAS 
CTR. FOR highway RESEARCH 

9.0023 A SURVEY OF EARTH SLOPE FAILURES AND 
REMEDIAL MEASURES IN TEXAS. 

7.C. ABRAMS 


LAND SUBSIDENCE 

AGRIC. RES. & EDUC. CENTER 
10.0028 SUBSIDENCE INVESTIGATIONS ON ORGANIC 
SOILS. 

B.G. VOLK 

ARCTIC INST. OF NORTH AMERICA 

10,0025 STUDIES ON THE FLUVIAL ENVIRONMENT. 
ARCTIC COASTAL PLAIN PROVINCF.. NORTHERN 
ALASKA VOLUME I. 

R.l. LRWELIXN 

CALIF. INST. OF TECHNOLOGY 


LAMAR UNIVERSITY 
SCHOOI. OF ENGINEERING 

10,0032 CONTROL OF LAND SUBSIDENCE IN THl 
TEXAS GULF COAS1 AREA. 

A.F DELFLACHL 

MISSISSIPPI ST, UNIVERSITY 
SCHOOL OF ARTS 

10.0008 STATUS OF LAND SUBSIDENCE DUE TC 
GROUND-WATER WITHDRAWAL IN MISSISSIPPI. 

DM. KEAOy 

NATL. ACAD. OF SCIENCES 
10.0026 RETURNING UNDERGROUND COAL MINE 
WASTES TO MINF.D-OUT VOIDS. 

R A. CARPLNTf.B 

STATE DEPT. OF TRANSPORTATION 

10.0031 MEASURE AND DEPICT TROUBLE AREAS IN 
STEREO-MODELS • OHIO. 

W.r. NORfCLl. 

STAlE 1)IV. OF MINES & GEOLOGY 
10.0003 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GHOLOOIC 
HAZARDS & RECOMMENDATIONS FOR THEIR 

mitioatjon (AUimov). 

J.r. ALEORB 

STATE HIGHWAY DEPARTMENT 
10.0014 ARIZONA EARTH FISSURE INVESTIGATION. 

C. lYlN/KKA 

TEXAS A & M UNIVERSITY SYSTEM 
SCHOOL OF AGRICULTURE 

10.0001 COSTS OF LAND SUBSIDENCE IN THF 
MOUSTON-GALVRSTON AREA. TEXAS. 

M'.L. TROCK 

U.S. ARMY 

waterways EXPERIMENT STATION 

10.0009 DET ECTION OF SUBSURFACE OPENING.S - IN- 
DIANA. MISSOURI, 

F..R. liATEi 

10.0010 STUDY OF GROUND SHOCK INDUCED 
liquefaction AS A MECHANISM FOR FAILURE 
OFOMILITARY INSTAI-LATIONS. 


J.C. JACKSOL 



D.S. DKPT. OF THE INTERIOR 
BUREAU OF MINES 


UINIV. lit- K^rviCiLKY 

SCIIOOE OK ENGINEERING 


10.0005 DEVELOP METHODS FOR PREDICTING THE 
COMPONENTS OF GROUND MOVEMENT AflO\ E 
MINE WORKINGS. 

n o FUJCHER 


10.0006 MICROSEISMIC DETERMINATION OF COAt. 
MINE ENTRY STABILITY, 

R D Mt/N.SON 


10.0022 DEVELOP DE.SIGN CRITERIA FOR .MINING 
SALT-DOME deposits to MINIMIZE SURFACE SUB- 
SIDENCE. 

7vf. MORGAN 


10.0023 ESTABLISH TF.CHNIQllES FOR MONITORING 
SURFACE SUBSIDENCE OVER MINED AREAS. 

W.J me// 


10.0024 MEASUREMENT AND EVALUATION OF SUB- 
SIDENCE OVER A COAL MINE WITH VARYING OVF.R- 
BURDEN THICKNESS. 

»'.W. YOUNGS 


10.0007 ROCK MECHANICS STUDY OF SHC 
MINING • KENTUCKY, 

/■■/; 


UNKNOWN INST. OR INDIV. GRANT 

10.0033 DEMONSTRATION OF A TECHNIO 
LIMITING THE SUBSIDENCE OF LAND OVt 
DONED MINOS ROC'K .SPRINGS. WYOMING. 

ll 


SNOWSTORMS 


M B ASSOCIATF^' 

11.0002 SNOW AND ICE DEmCriON AND \ 
SYSTEMS, 

A.I 


U.S. DEPT. OF THE I.NTERIOR 
GEOLOGICAL SURVEY 

10.0004 COAL MINE DEFORMAHON STUOIE.S. SOMER- 
SET, COLORADO, 

C R. bVNRUn 

lO.OOU LAND-SURFACE SU8SIDGNCF.. BAYTOWN 
AREA. TEXAS, 

R K- GARRVSCn 

10.0012 LAND-SURFACE SUBSIDENCE. TEXAS CITY 
AND SEABROOK AREAS. TEXAS. 

R K CABRYSCN 

10.0013 CONTINUING OUANTITATIVE GROUND. 
WATER STUDIES IN THE HOUSTON DISTRICT. 

A. c. n’iNSLOty 

10.0015 MASS PROPERTIES OF OIL FIELD ROCKS • 
CALIFORNIA. 

L A. itLYER 

10.0016 ALASKA GEOLOGIC EARTHQUAKE HAZARDS. 

<?. PLAFKF.R 

10.00J7 SUBSIDENCE AND RELATED ASPECTS OF 
GEOTHERMAL SYSTEMS, 

B. £ LOFGRKN 

10.0018 LANO-SUBSIDENCE STUDIES IN CALIFORNIA - 
TO STUDY THE EXTENT. MAGNITUDE R. 

IF. POUND 

10.0019 LAND SUBSIDENCE STUDIE.S IN THE SAN 
JOAQUIN VALLEY - CALIFORNIA. 

J.F. POLAND 

10.0020. DENVER URBAN CORRIDOR STUDIES - 
COLORADO. 

IKR. HANSEN 

10.0021 ENGINEERING GEOLOGY RECONNAISSANCE 
STUDIES OF COASTAL COMMUNITIES. ALASKA. 

R.W. LEMKF. 

10.0027 EARLY DETECTION AND CORRECflON OF 
SINKHOLE PROBLEMS • ALABAMA. 

J.G. NEIPTON 


ROCKY MTN. FOREST & RANGE STA 
11.0008 DETFRMINATION Of SNOW FHNCI 
CRHERIA, AND DEVELOPMENT OF A 11/ 
FOR SNOW CONTROL, 

R.i: 


STATE DIV. OK MINKS & GEOLOGY 

n.OOOl URBAN CEOI-OOY PLAN FOR CALI 
THU NATURE. MAGNITUi>E. & COSTS OF C 
HAZARDS & RECOMMENDATIONS FOI 
MITIGATION (ADBREV). 

J.T 


U.S. DEPT. OF COMMERCE 
ATMOSPHERIC PIIYS. & CTIEM. LAB 

11.0003 THE MODIFICATION OF GROAI 
WINTER STORMS, 

/f.K. Wh 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

11.0004 NA'dONAl. EAST COAST WINTER 
OPERATIONS PLAN. 

f 


U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

11.0005 SNOW FORECASTING FOR SOUTF 
WISCONSIN, 

R. 

11.0006 A SYNOPTIC CLIMATOLOG' 
SNOWSTORMS IN NORTHWESTERN NEVAD/ 

B.I 


U.S. DEPT. OF COMMERCE 
WEATHER BUREAU 


7 PHYSICAL r.VALUATlON OF CLOUD SOHDING 
UNIQUES FOR MODIFYING OROGRAPHICOSNOW- 
L • THE CASCADE PROJECT, 

p.i' nonns 


TORNADOES 

COl.ORADO STA1E UNIVERSITY 
SCHOOL OF KNCJINEERINO 

HURRICANE SPAWNED TORNADOES, 

/)./ NOi'I.AN 

MASS. INST. OF lECHNOLOOY 
SCHOOL OF ENOINF.KRINC 

WIND-INDUCED MOTION AND HU.MAN 
DMEORT IN 1 Al.l. IIUILDINGS. 

J.IV Rllhl) 

STATE OIV. OF MINES & GEOLOOY 

URRAN GEOLOGY PLAN FOR CALIFORNIA • 
NATURE. MAGNITUDE. A COSTS OF GEOLOGIC 
kRDS A RECOMMl'NDAMONS lOR THEIR 
iATION (AIIIIREV). 

j.r. Auoni: 


12.0040 IMPAC'T Ol- THE LUHHOCK STORM ON RE- 
GIONAL SYSTEMS • TEXAS. 

J.E. MINOR 


U.S. AIR FORCE 
AIR WEATHER SERVICE 

12.41(116 WATF.R WARNINGS AND SPECIALIZED 
FORECASTS. 

UNKNOWN 

I2.4MI2«^ FORECASTING GUSTY SURFACE WINDS IN 
THE C0NTINE:N TAl. UNITED STATES. 

A.W. WATERS 


U.S. Am FORCE 

ENVIRON. TECH. APPL. CENTER 

u.duoa the: oc'heltree tornado - a case study • 

MISSOURI, 

W.E. FfNLLY 


U.S. ATOMIC ENERGY COMM1S.SION 
LOS ALAMOS SCIENTIFIC LAB. 

12.0019 NUMI-.RICAI. ANALYSIS OF TORNADO WIND 
LOADS ON BUILDINGS • TEXAS. 

R.A. GENIRY 


U.S. OF COMMERCE 

BUILDING RESEARCH DIV. 


STATE WATER SURVEY 
DENSE RAIN GAGE NK'I WORK PROJECTS • ll.- 
S. 

S.A. CUANGNON 

STUDY OF URBAN EFFECIS ON PRECIITTA. 
AND SEVERE WF-ATHl-U AT .ST. I.OUIS - 11.- 
S. 

CUANGNON 

HY DROME rnOROl.OGICAl. ANAl.YSIS OF 
U-. RAINSrORMS • Il.LINOIS. 

T.A. uvyy 

STUDY OF THE SYNOPI'IC CLIMATOLOGY OF 
II AMERICA. 

G. MORGAN 


12.0004 LUDBOCK TORNADO - A SURVEY OF BUH.D- 
ING DAMAOr. IN AN URBAN AREA • TEXAS, 

N.E. SOMES 


U.S. DEPT. OF COMMERCE 
ENVIRON. RESEARCH LABORATORIES 

12.0023 SEVERE STORM MORPHOLOGY • OKLAHOMA, 

S.L. HARNES 

12.0024 PAPERS ON OKLAHOMA I HUNDERS lORMS, 
APRIL 29-30. 1970, 

S.L. HARNES 

12.0025 LIFE CYCLE OF FLORIDA KFiYS' WATER- 
SPOUI'S, 

J.H. GOLDEN 

12.0027 EM RADIATION-TOKNADOES, 

IP. TAYLOR 


TF.TRA TECH INCORPORATE!) 

COMPUTER SIMULATION OF SEVERE STORM 
iVATIONS WITH DOPPLER RADARSi 

UNKNOWN 


U.S. DEPT. OF COMMERCE 
NATL. BUREAU OF STANDARDS 

12.0001 DISASTER INVESTIGATIONS. 

C.C. cULl'ER 


TEXAS TECHNOLOGICAL UNIVERSITY 
SCHOOL OF ARTS 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 


TORNADO . THE VOICE OF THE PEOPLE IN J2.0005 FEDERAL PLAN FOR METEOROLOGICAL SER- 
TER AND AFTER - A STUDY IN RESIDENTIAL VICES & SUPPORTING RESEARCH - FISCAL YEAR 
DA^l/’•^^t . TTYAc./i I 1974. 


12.1)012 NATIONAL SHVEKF. LOC’AL STORMS OPERA- 
■r'O^SPLAN. 


12.0013 NATIONAL OAST COAST 
OPF.RATIONS IM.AN. 


WINTER S”rORMS 
lJNK,\Oli'S' 


12.0014 national SEVERE I.OC'AL STORMS OPEHA- 
TtONS PLAN • 1974, 

UNK.\On'.\' 


12.U0I5 MISSISSIPPI DELTA TORNADOES OF FEBRUA- 
RV ■5| 1971 • A REPORT TO THE ADMINISTRATOR. 

L-NKA'OIPA' 


12 0026 DOPPLER RADAR METHODOLOGY FOR THE 

OBSHRVATiON or CONVECT.vr, 


U.S. UF.PT. OF COMMERCE 
NATL. SEVERE STORMS LAB. 


DNIV. OF CHICAGO 
SCIIOOI, OF PHYSICAL SCIENCFA 

12.0030 ESTIMATE OF MAXIMUM WIND Spl- 
lORNADOnS IN THREE NORTHWRS1HRN S 
IDAHO. OREGON. WASHINGTON, 

7.7, 

12,00.31 PROPOSED CHARACTERIZATION ()] 
NADOES and hurricanes by AREA AND | 
TV. 

7.7, 


UNIV. OF ILLINOIS 
SCHOOL OF KN(;iNEEKING 

12.0035 PROBAIUL.ISTIC MODIU.ING OF W 
LOADS. 

1 


12.1)007 MORPHOLOGY OF TWO TORNADIC STORMS - 
AN ANALYSIS OF N.SSL DATA ON APRIL 30. 1070 • 
OKI.AHOMA CITY. OKI.AllOM.A. 

S.L liAHN£.S 


XENIA COMMISSION 
12.0006 XENIA RLUUILDS. 


Ill 


12.000S TORNADO INCIDENCE MAPS. 


A. COURT 


12.0021 TORNADOES. 


i. KESSLER 


ia.n022 observations of severe storms on 26 

AND 28 APRIL 1971. 

C L I'LCEK 

12.0038 DHHAVIOR OF WINDS IN THE LOWEST ISQO 
FEET IN CENTRAL OKLAHOMA • JUNE 1966 • MAY 
1967. 

KC. CRAnFORU 


12.0039 SOME STATISTICAL ASPECIS OF WATER- 
SPOUT FORMATION • FLORIDA. 

J II. GOLDEN 


U.S. DEPT. OF COMMERCE 
NATL. WEATHER SERVICE 

12.0009 TORNADOES IN TENNESSEE (1916-197U) WITH 
REFERENCE TO NOTABLE TORNADO DISASTER IN 
THE UNITED STATES f 1880.1970). 

J.y y.AlKSNORAS 

12.0010 ARIZONA 'EDDY- TORNADOES. 

H.S JA'GRAM 

12.0036 DUST DEVIL ME'l EOROJ.OGY. 

J.R COOLEY 

12.0037 DAILY TORNADO FREQUENCIES TOR THE 
CONTIGUOUS UNITED STATES. 

//. (.iORIX)N 


U.S. DEPT. OF COMMERCE 
WEATHER BUREAU 


TSliN^MIS 

CAI.IF. INST. OF TKCHNOL(XlY 
flKADUATE SCHOOL 

13.0002 GENERAL REVIEW OF THH SEISMIC 
TO SEl.ECrRD U.S. NAVY INSTALLATIONS, 


LKHK’.H UNIVERSITY 
CTR. FOR Tin- APPL. OK MATH. 

13.0029 THE PROPAGATION OF LARGE A.V 
TSUNAMIS ACROSS A BASIN Ol- CHANGING 
OFF-SHORE BEHAVIOR. 

i: 


STATE niV. OF MINICS & GEOLOGY 

13.0003 URBAN GEOLOGY PLAN FOR CALI 
THE NATURE, MAGNITUDE. & COSTS OF G 
HAZARDS & RECOMMENDATIONS FOl 
MITIGATION (ABBREV). 

J.T 


TKTRA TECH INCOR»H)RATED 
13.0015 TSUNAMI RESEARCH AND KNOINEL 
PLICATIONS. 

j 


12.0020 SUMMARY OF 1969 AND 1970 PUBLIC SEVERE 
THIINnr-RSTnRM ANO TORNADO WATCHES WITHIN 


U.S. ARMY 

COASTAL ENCIN. RES. CENTER 


PERFORMING ORGANI/.A 1 ION 


VOLCANOES 


U.S. ARMY 

WATERWAYS EXPERIMENT STATION 

1J.0009 STABILITY OF RVIUnLE-MOVJKD TSUNAMI 
barrier HILO HARBOR. HAWAII HYDRAULIC 
MODEL INVESTIGATION. 

A M. KAMEL 

13.0010 STEADY-FLOW SrABILITY TESTS OF NAVIGA- 
TION OPENING STRUCTURES. HILO HARBOR, TSU- 
NAMI BARRIER. HILO, HAWAII • HYDRAULIC MODEL 
INVESTIGATION. 

N.R OSWAI.T 

13.0026 THEORETICS IN DESIGN OF THE PROPOSED 
CRESCENT CITY HARBOR TSUNAMI MODEL. 

GH. KLIJIJCGA.V 

13.0027 A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY FOR THE 
DESIGN OF VIILO HARBOR TSUNAMI MODEL, 

an. KEULECAN 

13.0028 TSUNAMI PREDICTIONS FOR l»ACIITC 
COASTAL COMMUNITIES • TYPE 16 FLOOD IN- 
SURANCE STUDY. 

H.W WIIALIN 


U.S. DEPT. OF COMMERCE 
ENVIRON. HESKARCTI LABORATORIES 

13.0004 TSUNAMI RGSEARCTI. 

3 /'. ALCEHM/SSEN 

13.0005 TSUNAMI RESEARCH. 

CM MILLER 


U..S. DEPT. OF COMMERCE 
NATT.. OCEAN SURVEY 

13.0007 WAVE REPORTING PROCEDURES FOR TIDE 
OBSERVERS IN THE TSUNAMI WARNING .SYSTI-M. 

M.U. SPAETH 

13.0008 TSUNAMI T RAVEL-TIME CHARTS FOR USR IN 
THE TSUNAMI WARNING SYSTEM REVISED0I97I EDI- 
TION. 

UNKNOWN 

13.0025 THE MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS. 

UNKNOWN 


U.S. DEPT. OF COMMERCE 
NATL. OCEANIC & ATMOS. ADMIN. 

13.0020 NUMERICAL SIMULATION OF TSUNAMLS. 

C L. MAHER 


U.S. DEPT. OF THE INTERIOR 

13.0006 TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHIBITS AND TESTIMONY - VOLUME V, 

UNKNOWN 


U.S. DEPT. OF THE INTERIOR 


13.0013 ALASKA GEOLOGIC F:aRTHOUAKF. HAZARDS. 

a PLA! KER 

13.0014 ACTIVE FAULTS AND GF;OLCKjIC HAZARDS. 
PT. MUGU TO WILMINGTON. CALIFORNIA. 

n.C. HAG NEK 

13.0017 ENCINEHRING GEOLOGY RECONNAISSANCE 
STUDlFiJ OF COASTAL COMMUNITIES, ALASKA, 

/?.ir LEMKE 

13.0018 RECONNAISSANCE ENGINEERING GEOlYXiY 
OF THE SITKA AREA. ALASKA. 

J.T MCGILL 


UNIV. OF ALASKA 
INST. OF MARINE SCIENCES 

13.0012 EVALUATION OF LONG PERIOD SURFACE 
WAVES IN THE GULF OF AL.VSKA, 

T.C. ROYER 

UNIV. OF CALIFORNIA 
INST. ()F GEOPIIYS. & PLA. PHVS. 

13.0016 NAVY ENVIRONMENT - INVESTIGATIONS OF 
GENERATION OF OCEAN WAVES AND OF RESONANT 
RESPONSE OT HAltBORS TO TSUNAMIS AND OTHER 
LONG WAVI-S. 

J.W. MILES 


UNJV. OF CALIFORNIA 
SCH(K>L OF ENGINEERING 

I.LOOOI FREOUENCIES OF CREST HF.IOHTS FOR RAN- 
DOM CO.M1HNAT IONS OF AsSTRONOMICAL TIDES AND 
TSUNAMIS RECORDED AT' CRESCENT CITY, 
CALIFORNIA. 

C. PEIRAUSKAS 


UNIV. OF HAWAII 
HAWAII INST. OF GEOPHYSICS 

13.0022 RELATIVE SPECTRA OF TSUNAMIS. 

G.H MILLER 

1.3.0023 RECENT TSUNAMI THEORY. 

R.W PREISENDORFER 
13.0024 T SUNAMl SHORELINE TRACT. 

CP. WOOLLARO 

UNIV. OF HAWAII 
SCHOOL OF ARTS 

13.0021 PACIFIC TSUNAMI CATALOG. 

D C. COX 


VOLCANOES 


STATE DIV. OF MINES & GEOLOiJY 


HAWAII. 

D.R KWLUSEAUX 

14.0002 SATE1.I.3TE VOLCANO SURVEILLANCE ■ 
ALASKA. HAWAII AND WASHINGTON. 

P.L WARD 

14.0004 HAWAIIAN VOLCANO OBSERVATORY. 

D U' PETERSON 

14.0006 OROniMETF.R STUDIES OF CASCADE VOL 
CANOES • WASHINGTON. OREGON AND CAI.IFORNIA. 

D A. 5H'4A'.YO.V 

14.0007 VOLCANIC HAZARDS IN THE CASCADE 
RANGE - CAI.IFORNIA AND WASHINGTON. 

DJi CRANDELL 


1^.0I^J4 SMUKl-ICKM I U LHANUhS 

COASTAL EROSION. RARROW. ALASKA. 

JO 

IOW A STATE UNIVERSITY 
WATER RTXSOURCIIS RI':SEARCH INST. 

15.0008 PLANT SPECIES AS WILDLIFE COVFJ 
EROSION CONTROL ON •MUOFLATS’ IN 
LARGE RESERVOIR SY.SIEMS. 

JA 1 

NEW YORK OCEAN .SCIENCE LAII. 


14.0008 THERMAL SURVEILLANCE OF VOLCANOES - 
REMOTE SENSING OF LONG VaLI.EY IN CEOTHHR- 
.MAL PROGRAM ■ WASHINGTON. OREGON AND 
CALIFORNIA, 

J D FRIEOMAN 

14.0009 THERMAL SURVRJLLANCF. OF ACriVE VOL- 
CANOES, 

JD FRIEDMAN 

14.0010 VOLCANIC HAZARDS, ISLAND OF HAWAII. 

DR MUUJNEAUX 

14.0011 EASTERN SNAKE RIVER PLAIN REGION IN- 
VESI IOATIONS • IDAHO. 

S S. ORIEL 

14.00U SNAKE RIVER PLAIN. PART F. - NORTH CEN- 
TRAL • IDAHO. 

D. SCHLEICHER 

14.0013 SNAKE RIVER PLAIN. PART 0 • VOLCANIC 
ROCKS • IDAHO. 

P L WILLIAMS 

14.0014 REGIONAL VOLCANOLOGY - WESTERN 
UNITED STATES INCLUDING ALASKA AND HAWAII. 

R.L SMITH 

UNIV. OF ALASKA 
GEOPHV.SICAL IN.STITUTE 


15.0028 GROIN .S TUDY ON T HE NORTH SHORE ( 
FOl.K COUNTY, LONG ISLAND, 
YORK.OIIETWEEN ORIENT POINT AND PORT J 
SON HARBOR, 

T- 0 

OREGON STATE UNIVERSITY 
SCHOOL OE SCIENCE 

l5.0n.T3 EVALUATION OF GEOLOGIC AND CK 
GRAPHIC I-ACTORS INI-LUENCTNG EROSION ( 
OREGON COAST, 

jy. 


state mV. OF GKOLOG. SURVEY 

15.0030 SHORE EROSION .STUDY OF ERIE C( 
OHIO. 

LL DR. 

15.0031 SHORE EROSION STUDY OF LAKE C( 

omo, 

L.L. BR, 

15.0032 SHORE EROSION STUDIES ALONG TH: 
SHORE OF LAKE ERIE. 

CH. i 


14.0005 SEISMIC SURVEILLANCE OF AUGUSTINE RE- 
DOUBT AND SPURR VOLCANOES. COOK INLET. 
ALASKA. 

J KIF.NLE 

UNIV. OF HAWAII 

WATER RESOURCE.S RESEARCH CTR. 

U.0QIS RAINWATER CONTAMINATION BY VOLCANIC 
VOLATILES FROM KII.AUEA VOLCANO. HAWAII 
(PHASE I), 

J.B. FINLAYSON 

UNIV. OF WASHINGTON 
.SCHOOL OF ARTS 


STATE DIV, OF MINF^ & GEOLOGY 
15.0003 URBAN GEOLOGY Pl.AN FOR CAl.IFC 
THE NATURE. MAGNITUDE, & COSTS OF GE< 
HAZARDS & RECOMMENDATIONS FOR 
MITIGATION (ABHREV). 

J.T. / 

STATE UNIVERSITY OF NEW YORK 
SCHOOL OF ARTS 

15.0027 ENVIRONMENTAL GBOMORPHiC STU 
THE COASTAL REGIMES ALONG THE SOUTH 
OF LONG ISLAND ■ NEW YORK. 

D.R. 


14.0016 SEISMIC ACTIVITY OF THE CASCADE VOL- 
CANOES, 

5. IK S.Mnii 


STATE WATER SURVEY 
15.0020 LAKE SHORE EROSION IN ILLINOIS. 

W.J. R 


11-44 


erformino organization 


WATER EROSION 


TEXAS A & M UNIVERSITY SYSTEM U.S. DEPT. OE AGRICULTURE 

GRADUATE SCHOOL |>AC. S.W. FOR, & RG. EXP. STA. 


S.OO.^S PROPERTIES AND STABHITY OI' A TEXAS 
BARRIER BEACH INLET. 

C'. MASO,\ 

5.0036 INVESTIGATION OF SHOREl.INH CHANGES AT 
SARGENT BEACH, TEXAS, 

ILA/ SEFUC 

U.S. ARMY 

COASTAL ENOIN. RES. CENTER 

.0004 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND, 

Jl' HALL 

.0015 COASTAL WORKS EVALUATION • CALIFOR- 
NIA, FLORIDA, 

UNKNOWN 

U.S. ARMY 
ENGINEER DISTRICl 

0006 BAI. HARBOUR, FLORIDA I'ARIIAI. BEACH 
RESTORATION. BEACH EROSION CONTROL AND 
lURRICANE PROTECTION PROJECT . DADE COUNTY. 
■LORIDA, 

UNKNOWN 

U007 JEKYLL ISI.AND. GEORGIA. BEACH EROSION 
’ONTROI. AND HURRICANE PROTECTION. 

UNKNOWN 

9009 STATEN I.SI.AND BEACH EROSION CONTROI. 
.ND HURRICANE PROTECTION PROJECI. STATEN 
5LAND. NEW YORK. 

UNKNOWN 

)0I0 BEACH ERO.SION PROJECT. DELAWARE 
OAST PROTECTION PROJECT. DELAWARE, 

UNKNOWN 

101! VIRGINIA BEACH. VIRGINIA - BEACH ERO.SION 
ONTROL AND HURRICANE PROTECTION. 

UNKNOWN 

'021 NATIONAL SHORELINE STUDY - INVENTORY 
EPORT • LOWER MISSISSIPPI REGION, 

UNKNOWN 

U..S. ARMY 

NORTH CENTRAL DIVISION 

019 NATIONAL SHORELINE STUDY - GREAT 
VKES REGION INVENTORY REPORT, 

UNKNOWN 

U.S. DEPT. OF AGRICULTURE 
PAC. N.W. FOR. & RG. EXP. STA. 


IS.00«2 FLOOD AND SEDIMENT REDUCTION IN STEEP 
UNSTABLE HRUSHLANDS OF THE .SOUTHWEST. 

H M n/ci: 

U.S. Dl'rr. OF THE INTERIOR 
GEOI.OGICAL SURVEY 

15.0013 SAN FRANCISCO HAY. 

D MCCULLOCH 

15.0023 SRACI.IFF EROSION STUDIES. MAS- 
SACiiiisr-ns. 

CA. KAYE 

15.00.37 TEXAS BARRIER ISLANDS. 

R E HUNTER 

15.0030 SEDIMENT .MOVEMENT AND fllLLSLOPE 
MORPHOLOGY IN THE CONTRAl. APPALACHIAN RE- 
GION - VIRGINIA. 

UNKNOWN 

UNIV. OF CALIFORNIA 
.SCHOOL OF ENGINEERING 

15.0001 COMPOSITE MAIERlAl.S FOR OCEAN CON- 
SIRUCTION, 

A.S. TiaEt.MAN 

15.0012 hydraulic ERO.SION OF .SOH.S. 

K ARULANANDAN 

UNIV. OF FLORIDA 
SCHOOL OF ENGINEERING 

I5.0005 KENNEDY SPACE CENTER OCEAN BEACH 
l-ROSION • Fl.ORIDA, 

A.J. MEHTA 

IS.OOlft COASTAL ENGINEERING STUDIES RELATED 
TO FLORIDA'S SHORELINE AND BEACH EROSION 
PROIH.EMS, 

J.A. PURPURA 

UNIV. OF HAWAII 

WATER RESOURCES RESEARCH CTR. 

I5.00IB DEPOSITION OF HAWAIIAN WATERSHED AND 
ESTUARIAN SEDIMENTS, 

P. FAN 


UNIV. OF MAS.SACHUSETTS 
COASTAL RFi^EARCII CENTER 

15.0022 OFFSET COASTAL INLETS - FORMS OF SEDI- 
MENT ACCUMULATION IN THE BEACH 7.ONE0- 
ALASKA, NEW ENGLAND. 

M.O. HAYES 

UNIV. OF MIAMI 



in. /MHUM 


IINJV. til’ VilUMON I 
SVvVlK KVS<)l'U( i:s RKS. <. !.Nn:u 

tS.dO.IH r.fMV|IU)N'Ml-M Al (illOKKiV Ol- SIIKIM) 
i‘Ains OF N()iuiiwi:sri-kN vmfmoni. 

|{• 7 * ll•.l(;^ 7 /.' 


WU I.IAMS 
OKAIH'AIK SFHOOL 

15.0024 SIMUFAI'ION MODlil lOU SI'OKM CYCll.S 
AND llFACIl FUOSION ON C.AKi MK'ltRiAN. 

t( i. iKins 

15.0025 PUOliFl. or A SiOUM - WINH. WAVFS ANO 
r.uostoN ON im: sovMiii.Asri rn siioui or iaki. 

MK'MKiAN. 

nr ^<IA 


MliLTUM.K llA/AUnS 


AMKU. INSl. FOK Ki:s. 

16.(I07« l.AliOUAlOKY SUIDtl.SO! IHF I I IFF I S ( H 
I'llYSICAl. HA/AWl> ON Silll.ll-U MANAtUMlN! 
HMIAVlOU -I'llASl*: 1 -SIFDV IM AN, 

I u titM.Mno.yra 

Kj.ouTj ritr. iNVi-siioA’UON or sm i nu KjANAtii- 

Ml'.N I' AND CON I HOI. IN NA iOHAF OtSASU H. 

n.\ i<}t-i.t\'s 


AtmOHA n.ANN]N<; IIOAHI) 

16.00‘J5 COMrUI-llllN.SIVI f'l AN • HI-FOIU C. IMI'IF- 
.MliNI AIION . Vri.lAOl- OF I-ASI AUKOHA. N.V . 
TOWN or AUHOKA, N.Y., 

r'A’AWoir.v 


hi;uki:h.s i.AnoKAiOMiics inc. 

Ki.OOlS Ol-VlM.Ol'MF.Nr OF A OiSlUISS AMHUNli 
AND I.OCA'IINO SYSri-M (l)AI.S\ (OH SF.AlU imANO 
RFSCUr: MISSIfJN. 

(/A'AA'OII'.V 


CLAUK ONlVKKSnV 

<;KAiniATF scnooi. 

16.0094 COI.I.AliOHATIVF: H(-SFAUC‘M ON NATOUAl- 
MAXAHDS, 

UM'. KAtns 


ni'NI.AI’ ^ ASS(K'lA'li:.S INC. 

UuWm OIVI H'PMINI Oi- (UAIN!N(i I'lUKiHAM FOf^ 

FN»U(aNcv Ml ixcAi sruvu I piukjham ad 

MINISIUA1U»N. 

CiVKwnr,v 

OAl INF.V A JONF.S COMM. INC. 

Ift.lIJin IXi'JDIl-NI AM AND I M MKOAIXA.SI ANTE.N. 
NAS. 

l>-i:. pAULty 

(ilOMI-.l INC(lHI*OHAl(:i) 

II, .01*45 SOMMAHV Ul i'OlU Wl Anil U MODiFlCA- 
JJON riSCAl VI AUS F>A). I‘»M. 

».C. KOCIf 

masiii.scion cmvi hsmv 
t'Koo. OF for. .sit'ir .sci. (F( ii. 

I’HDHINO Dll 1 AW AND III VDNl) • A QUEST 
ion HHUIC' I'KOlli IION IHDM MA/AUDOUS 
fHODOCl CAI ASIHOfD) S, 

JA(. 

Ol imOlA INM. OF II ( KNOI DCV 
IIFAI.TII .SV.SIKMS HIM AKCll CFNIKK 

W..IHini. A SIMDIAIION MOUM ) OH ) MliHCnNCY 
MIDH Al SVSIIMS, 

n r. sMALU-y 

JIIUIIII S Alltl HAF r Cn.MI'ANV 
f(, .00.16 |»I AN lOH AN IMF HO\T D 1 ’( l.MMl JNICATIONS 

SVSIIM .SIHMNO nil lMII((ilNt V .SI HVICTODE- 
IMHIMINIS Ot nil cnV Ol (OS ANOII.FS (AB 
imi V). 

IWA'.VCIIW 

UCMAN ,S( IFNI FS HIM AKCll IN( . 

16.0I0H AHI A Wini DISASMU Ul Sj'ON.Si: • CIVIL 
HU FAUI DNl SS AND K1 (.lONAl 1<)DN( II S, 

H J. AMH.S/UK 

INIFKNA r. J<I1M CO.M.MIS.SION 
U».««4ll UKiOlAIION (M OKI A I I AKI-S WATER 

l.l-VI-I.S • A SDMMAHV Kl I'OK I /I'FM. 

CNA'A'OIW 

10.0041 HloniAIKlN Ol C.KIAI I AKFS WATER 

I.F.VI-IS UFHIUT lO lilt- INll HNATIONAL 


PREFORMING ORGANIZATION 


MULTIPLE HAZARDS 


JOINTOCOMMISSION BY THE INTERNATIONAL GREAT 
LAKES LEVELS BOARD, 


IOWA STATE LNIVERSn Y 
SCHOOL OF SCIENCE 

16.0085 AN ANALYSIS OF OPERATING SYSTEM Kl-TEC- 
TIVENESS • FOCUS ON THE BEHAVIOR OFOLOCAL 
COORDINATORS, 

C.r GRIFFIN 

16.0086 ROLE PERFORMANCE (N THE OPERATING 
SYSTEM - CIVIL DEFENSE OPERATIONS IN DISASTER. 

CL MULIORI) 

16.0087 SECURING COMMUNITY RESOURCES FOR SO- 
CIAL ACTION, 

C.l. MULIORI) 


IOWA STATE UNIVERSITY 
WATER RESOIJRCFXS RESEARCH INSl. 

16.0084 ECONOMIC FACTORS AFFECTING CHANGE IN 
THE INTF.NSITY OF FLOOD PLAIN USE. 

J.R IIARNARI) 


JACOBS ASSOCIATES 

16.0026 DF.imiS Cl.EARlNG TIMES AFKI-CTINC CRH I- 
CAL survival actions. 

T.N. tVlLl.lAMSON 


LUZERNE CO. TRANSP. AUTHORITY 

16.0034 DESIGN AND IMPI.EMGN'I A I RANSiT SYSTEM 
FOLLOWING A NATURAl. DISASTF.R. 

UNKNOWN 

MLSSISSII’IT ST. UNIVERSITY 
SCHOOL OF ENGINEERING 

16.0013 COORDINATED ACCIDENT RESCUE EN- 
DEAVOR. STATE OF MISSISSIPPI (PROJECT CARE- 
SO.M) • VOLUME; I - OPERATION STRUCFURE AND 
PROCEDURES. 

J.F CLARK 


NATL. ACAD. OF SCIENCES 

16.0029 A NATIONWIDE PROGRAM TO DEVELOP RE- 
GIONAL EMERGENCY MEDICAI. COMMUNICATIONS 
SYSTEMS, 

D. MCCONNAUG/IFY 

16.0063 WEATHER AND CLIMATE MODIFICATION - 
PROBLEMS AND PROGRESS. 

UNKNOWN 

16.0064 FIELD STUDIES OF DISASTER BEHAVIOR ■ AN 
INVENTORY, 

UNKNOWN 

16.0065 TOWARD REDUCTION OF LOSSES FROM 


OHIO STATE UNIVERSITY 
DISASTER RESEARCH CENTER 

16.0017 THR SALVATION ARMY • ITS STRUCTURE. 
OPERATIONS, AND PROBLEMS IN DISASTERS. 
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Javis. G.W. -6.0257 
Javls. J H. -5,0007* 

)avls, K. -6.0104 

)avls. R.A. -«.0I l«. 15.(1024*. 15.0025 
)cncon. -6.0182 
)enngclls. R.M. -8.0123* 

)cbuchnnnrrnc, G. -3.0056* 

)ecn. R.C. -9 0014 
>ehiicsiis, A. A. -6.01 78 
Ichrvc, -6.0 1 75 
Jcinache. A.P. -100032* 
lell, J.D. -5.0037* 

»elk-ur. J.W. -6.0270* 

■empsier, O.R. -6.0374*. 6.0382* 

'eneufvllle. R. -3.0064. 3.02.30 
•enoyer, J. -9.0050* 

'ergiirnbedian, P. -8.0054*. 16 0057* 

'esmnruls, A.P. -6.0307. 60308 
'eutschmiin. W.A. -5.0013* 
ibblee, T.W. -3.0039*. 9.0001* 
ickerson, W.H. -6.0406* 
leterich, J.H. -3.01 14*. 3.01 15* 

Ikkers. R.D- -3.005.5, 8.0074*. 12.0004 

obrovolny, E -3.0172* 

odd. J.S. -3.0173* 

odge, E.R. -6.0125* 

oolUlle, M.L. -5.0017* 


Ducksu'in. 1.. -6.0036 
Ducret. O.l. •6O048*. 60049* 

Duke. C.M. -3.0102* 

Dumontelle. P.B -9.001 I 
Dunkolburgcr. J.E -5 0001* 

Dunlap, n.V -6 0021 
Dunn. \i -6.03.31* 

Diinphy. G.J -30221 

Dunrud. C R -3 0052*. 10.0004* 

Durr. D.I. -3 (X)IO. 9.0005 
Duidicr. L.C -3.0100* 

Dvorak. V.F •8 0075* 

Dyacliciikti. L N. -5.0030 
Dynes. R.R. -lOOOQK*. 160100 
OiiglesDit, P.S. - 6 .( 1 107 
Eastefbrook.e e. -8 0121* 

Eddins. W.H. -6.0342* 

Fdson. D T -6.0209* 

F.gan. J.P. -3.0012 
Kichcrl. B S -6.0038* 

Elliott. J.A. .6 0307*. 6.0308* 

Elliott. R.D. -6.1)171* 

Elmore. O R. -6.0240 
Emery. U.H. •16,W)3\* 

Rmiliani, C. -15.0017* 

Emnicr. R.F.. -6.0353* 

Engiiahl. E R -3.0220* 
r.ugtfldcr. J T -3,0260 
Eskcl. A.E. -3.0046* 

Fslotiue. M A -8.0096* 

Estratlaiirihc. C. -3.0058* 

Everett. K.R, -9,0057* 

Fylon, J.R. -6.0086 
Fan, L. -6.0367 
Fan. P -15.0018* 

Fsirhoomnmi. I -3.001 3* 

Fjiltiil, S.O. ..3.0189*, 3.0190* 
I'cbresconlero. F. -9.0012 
Fcil, U -6.0006*. «.()H.3 
Feldman, A. -6.0038 
Femlell. F -16.0057 
Fendell. F.E. -8.0055* 

Fenwick, G.B. -6.0053 
f-'crgiisson. J.R. -6.0335* 

Fernandezpurlag. J J -2.0010 
Fell. R.W. -8.0053* 

Fields. F.K. -6.0392* 

Finck. J.A. -6 0130* 

Finlay.son, J.B -14.0015* 

Finley. W.E. -12.000.3* 

Firor, J.W. -7.0010* 

Fisher, W.L -16.0104* 

Fitzgerald. D.F. -16.0013 
Flanders, A.F. -60103*. 8.0108* 

Fleischer, A.R. -5.0032 

Fletcher. D.O- -10.0005*. 10.0022, 10.0024 

Floyd. C F. -6.0237* 


invesi 


Foster. J H. -e OZyi • 

Fox. W T. -8 01 18V 15.0024. 15.0025* 

Franco. J.J. •6.0312* 

Frank. N.L. •8.0084* 

Franklirt. H.A -3 0078* 

Fransioli. P M -I 1.Q0Q6 
Fraser. VV.E. -6.0266 
FreaJ, D.f. -6 01 24 
Fredrich, A.J. .6.00.37. 6.0038 
Fredriksen, R.L. -9.0062*. 15 0034* 

Freeman, S.A -3 0014*. 3 0048* 

Fribourg, H.A. -2.0023 

Friedman, D.G. -3.0140 

Friedman, J.D. -I.OOOy*. 140008*. 14.0009* 

Fujila.T.T. -8 0100*. 12.0030*. 12.0031* 

Fullerton, C.M -6 0246* 

Fulton. J.C. -3.0140* 

Gabrysch, R K. -lO.OOl I*. 100012* 

Gaither. W.S. -8.0070 
Gardner. J.S. -6.0273* 

Garono, L E -3.0217* 

Garrett, B.J, -6,0095* 

Gay. T.E. -1.0003, 2 0002. 30047. 4.0001. 5 0026. 6.0045, 

7 0009, 8 0018, 9.0007. 100003. MOOOI. 12.001! 

13.0003. 14.0003, 15 0003. 160038 
Gedney, I.. -3 007| • 

Geiger. C O. -6 0281* 

Gentry. R A -12 0019* 

Gentry, R C, -8 0057*. 8.0058*. 80085* 

Ghaboussl. S. -3 0209* 

Gibbs, K.C. -6.0066 
Gilbert. P.A. -3.0234 
Cillis, P.P. -3.0081 
Glenn. C.L -6,0391 
Godd.nrd. J E. .6.(11.12* 

Goincs. W.H, -60375* 

Gold, -6 0182 

Golden, H G. -6 (1075*. 6 0244* 

Golden. J H. -12 0025*. 12.00.39* 

Goldsmith. V. -15 0022 
Conen. B. •3.0281*. 16 0109* 

Goodridge. J.D, -6.0044* 

Goodwin, C.R -6 0071 ». 8.0027* 

Goodwin, G -9.0035* 

Cordon. H. •12.0(137* 

Gordon. L. -9.0018 
Gorman, C T. .9,0015* 

Goshen. C E. •16.0023* 

Gosiixk. T.A. -5 0032 

Grace. J L -6.01 17. 8.0043. 8.0044 

Oninju, J -6.0367 

Grant. L.O. -7.0013* 

Grant, R.S. •6.0248* 

Cray, D.H -9.0051*. 9.0052* 

Gray. W.M. -8.0066*. 8.0067*. 8.0068. 8.0069. 12 0028 
Graynian, W.M. -6.0107* 

Green. L.R. -5.0005* 

Greene, H.G, -3.01 16*, 9.0030* 

Grifnn r*'! .lAnnoet 


Gumper. F J -3.0258* 

Gupta, I.N. -3.0248* 

Gurflnkel, O R, -3.0207 
Gurpinar. A. -3 0254 
Oiiiicrre^. J A. -3 0030 
Haas. J.E. -16.0028*. 16.0061 • 

H.icketl, J.E -60012* 

Hadala, P.F. -3.(1067. [O.OOlO 

Haines. D.A. -5.0015*, 5.0016, 5.0045* 

Hall. C.A -160037 

Hall. G.F -9.00.57 

Hall. J.V. -8.0019*. 15.()(H14* 

Hall. W.j. -300.59* 

Hallgrcn. R E. -12.0012* 

Hallon. D B. -6,0.128 
llumcl. J.V -9 0021*. 9.00.54 
HamilKrn, W.F. -16.0018* 

Hampton, n il. -6.03X3* 

Haney, T.P. -16,00.59 
Hanna. W.J. -.5.0032 
Hanttiiford. J.I-, -6.0171 
Hannon, J.B. -V.OO.I? 

Hiinniini. C H. -6.009.1* 

Hansen, W.R. •4.0U05*, 10.0020* 
Hnnson. H.C. -6,0044 
Hiirbiiugh. T.E. •6.0122*, 6.0124* 

Hiirilin. R O, -.I.OOOO*, .1,0216* 

Harding. S.T. -.1.0221 
Hardy. C.E, .5.0020* 

Hisrenhurg, W A. -6.0254 
Harkcr. H.C. 16.0060* 
liarnicl, R M -10.0022 
Harms. R.W -I 1.0005* 

Harrison, J, -13.11026 
Harrison. W. -8.01.14* 

Hiirvcy. C.D -O.OOOI* 

Hiiiilli, I..D, -6.0316* 

Havens. J H. -9.0014* 

Hawkins, E.F. -6.0037 

Hawkins, N.M. -3,0281. 3.0282*, 16.0109 

Hayes. C.J -9.0019* 

Hayes. G.S. -6.0287* 

Hiiycs. M.O. ■15.0022* 

Hays. W.W. -3.()I64* 

Hcdman, R. -6.0090* 

Hein, O F. -I6.0()47* 

Hcjl, H.R. •6.0091* 

Heller, L.W. -3.0006* 

Henderson, T.J, -2.0008* 

Hennes. -3.0279 
Henyey, T.L -3.0104 
Herbert. P J. -8.0005 
Hetrick, C. -6.0182* 

Hill. D W. -6.0191*. 6.0239 
Hill. T.C. -8.01 19* 

Hincy. R.A. -6.0328 
Hirsch, .S.N. -5.0028. 5.0046* 
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Hoeg, K. •3.0137* 

Hoerncr. J.B. -.I.UNI-. 3.0144 
J.L -6 0402 
Holmes. R.M. -3 0271* 

Holowaychuk, N. -9.0057 
Honda. K.K -3.0014 
Hong, S. -3.0026 
Hooper. J.R -9.0060 
Hoover. T. -9.0006 
Hope. J.R. -8.0086* 

Hopemnn, A.R. -6.0300* 

Hopkins. T.C. -9.0014. 9 0015 
Horn. I..H -8.0137 
Horwn, A.T. -16.0042* 

Horton, J. -6.02 1 0* 

Hoii^ner. C.W. -3.0140, 3.0142* 

Howell, D.F. -3.0268* 

Ho>ef..M.C -1.0007* 

Hradilek, P J. -3.0005* 

Hsi.G -3.0195 
Hsino, G. -8.0070 
Hudson, D.H -3. 0042*. 3.0147 
Hudson, H.R. -12,0038 
Hudson. R.Y. -8,0042 

Huff, KA. -2,001 I*, 2,0012*, 12,0033*. 16.0082* 

Huggins, L.F. -6.0269 
Muhbns, C.I.. -3.02.54 
Hume.J.D -15,0014* 

Hume, P.W. -15.0014 
Hunter, R.E. -15.0037* 

Hwang. I., -I 3.O0I5* 

H>(tquist. N.n. -6.0273 

Wriss. I.M. -3.0094. 3,0095. 3.0096. 3,0097 

Ingriim, R.I.. .2.0019*. 6.0.341*, 15.0029* 

Ingram, R.S. -12.0010* 

Ipscr, J. -1 6.00 1 8 
isachsen, Y.W. -3,0256* 

Ishcll, J.E, ■3.0227* 

Isriielscn. E.K. -6.0031 
Ives. J D. - 1. 0008* 

Iwiin. W.D -3.0143* 

Iwasnki, T -3.0003* 

Jachowski, R.A. -8.0019. 15 (1004 
Jnckson. D.R. -6.0145 
Jackson. J O. •3.0067*, 10.00(0* 

Jacobs. K.H. -3.0262 
Jacobsen, S.E. -3.0102 

Janies, L.D. -6.0073*, 6.0092*. 6.0238*, 6.0239*. 60240* 
Jorvinoti. B.R. -8. 0087*, 8.00X8*. S.0094. 8.0129*. 8.0130 
Jay. D. -6 0247* 

Jclesnianski. C. -8 01 13 

Jelesniimski, C.P. ■8.0059*. 8.0109*, 8.01 10*. 8.01 11* 
Jennings, P C. -3.0043*. 3.0044, 3.0140. 3.0144*. 9.0004, 
10.0002, 13.0002 
Johan.sen, R.W. -5.0011* 

Johnson, A.M. -9.0003* 

Johnson. C.G. -6.0I06*. 6.0296*. 6.0297* 

Johnson, D.R. -8.0137* 


Johnson, T W. -6 0012. 6 0398 
Johnson. V J. -5 (1014* 

John.sion. M.J -3 (H 17* 

Jolissaint. C’.H. -6 0173 
Jones. B A. -6 ()()X5*. 60265* 

Jones. I3 G •3.0257*' 

Jones, L A. -7 0002* 

J<*nes. P.H. -3 0243* 

JofdiHi, J N -30221* 

Joyner. W.H -.VOl 18* 

Julian. B. -3 0146 
Jiingcis, P -3.01 45* 

Kachic, A S -6.0022* 

Kalter. R .1. -6 0336 
Kamel. A.M. -13.0009* 

KamniCfur. P.A. •60408* 

Kanaan. A t. -3 0079* 

Kane. M l- -30 174* 

Kanii|t|>. J.D. -5.003 I * 

Kapinos. F P. -6.(1401 • 

Karura. H.M -6.0086* 

Karlsson. H I. -3.0205 
Kasiraj. 1 -3.0027* 

Kales. R.W. -16.0094* 

Kaul. .M K. -3.0033* 

Kaye. C.A. -1.5 0023* 

Knynor. C.R. •6.0292* 

Keady, D M. -9.0053*. I0.0()08* 

Kccnc. E. -6 0288* 

Keener. C.L. •16.0002- 
Kclth. E (3. -3 0080* 

Keith. W.M. •60266- 
Kellcy. J.W. -b.O.^.t?* 

KelUigg. F. .3.0269' 

Kelly. J M. -.3.0081* 

Kclnhofer. G.J, -6.0191 
Kenhofer. G.J -6.0240 
Kennedy. E.J. -6.021 I* 

Kennedy. J.J -60154 
Kennedy. W.C -16.0097 
Kenny. J.P -6.0 17X* 

Kerby. C. -8.0003 

Kerr, P.F. -9.0017*. 9.0056* 

Kessler, E 12.0021* 

Kcicluni. R. •9.n05K 

Keulcgan, G.H. ■13.0026*. 130027* 

Kicnlc, J. -14.0005* 

Kicrnan, J.D. -5.0023, 6.0032. 8.0017 
Killam. E T. -6.0127* 

King. J L. -8.0104* 

King. K.W. -3 0246 
Kisiel. C.C. -6.0036 
Kisslinger, C. -3.0239 
Klein. H. -6.0067* 

Klein. L.D. -9.0008 

Klongltin, G.F.. -16.0085. 16.0086, 160087 
Knight. A.L. -6.0161* 
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Kondratev, K.Y. -5.0030 
Kopachcvsky, J.P. -16.0087 
Kostreba, A. -6.0346 
Kosireba, A.R. -6 0347 
Kovach. R.L. -3.0138 
Kramer. R.W. -3.0171 
Kramer. S. •16.0073 
Krawinkler. H -3.0082*. 3.0088 
Kreps. G.A. -16.0098 
Krocck. F \V. -60243 
Krueger. D.W. -5.0029* 

Kubik. H.K. -6.0038. 6.0167* 

Kuo. A. -8.0135* 

Kurihara, Y. -8.0120* 

Kiisler. J.A. -6 0410* 

Lachapcile. E. -1.0008. 1.0014* 

Lachapelle. F.R -I.OOOl*. 1.0002*. 1.0006* 

I.adage. H.H •6.0333* 

Lahr. J. -3.0259 
Lambert. B.K. -12 0040 
Lamoureux. R.L. -16.0039* 

Lancaster, J.W, -5,0027* 

Landers, H -8.0127 
Landers, R.Q. -6.0089, 15,0008 
Limg. T.C. -1,0013 
Langemeicr, D. -7.0005 

Lara. 0.0. -6,0274*. 6 0275*. 6 0276*, 6.0277*. 6.0278* 

Laswoll. T.J. -9.0053 

Lau, L.S. -6,0076. 6,0077. 6.0078 

Lau. W.M, -6.0044 

Laughridge. F.l. -5.0012 

Laurent, E.A. -6,0239, 6.0240 

Lawrence. M.B. -8.0091. 8,0132 

Lawson. M.P, -2.0016* 

Leacllcy, S.M. -6.0360* 

Lee. O.D. -6.041 1*. 6,0412. 6,0413 
Lee, H W. -6.0253* 

Lee, K.L •3.0037*. 3.0095, 3.0103* 

Lee, R. -6.0249* 

Lee, W.H. -3.01 19* 

Leer, D.K. -9.0018* 

Leighton, F.13. -9.0026* 

Lembkc, W.D. -6.0085 

Lemke, R.W. -3.0175*. 10.0021*. 13.0017* 

I.eonard, R. -1.0002 
Lesesne, E.H. -6-0367* 

Leveen, L.S. -6.0212* 

Levine, R.B. -16.0006 
Lew, H.S. -3.0055* 

Lewandowski, E.R. -9.0008 
Lewcllen. R.I. -10.0025' 

Leyendcckcr. E.V. -3.0055 
Lhcrmille, R.M. -12.0026* 

Liao, H. -3.0073 
Liaw, C. -3.0034* 

Lijsen, -6.0175* 

LintI, A.O. -6.0393* 

Lind. R C. -6.0174 


Llnslcy, R.K. -6.0177* 

Llou. E Y. -6 0092, 6 0285* 

Lipps. F.B -8.0120 
Little. H.C. -2.0017* 

Liu. C.S. -6.0131*. 6.0328 
Livingston. K. -2.0016 
I.ofgrcn. B E. -10.0017* 
l.ong. t-.'l'. -3.0202* 

Long. W. -6.0022 
Losensky. J.B. -5.0028 
I.oucks. D P. -6.0335 
Lowham, H W. -6.0414* 
l.udtkc. R I.. -6 0004 
Ludwick. J.C. -5.0032 
Luenberger. D.C. -6.0174 
Lumb. A.M. -6.0074*. 6 0241 * 

Lynch. R.D -3.0244 

l.ysmer. J. -3.0035. 3.0083*. 3.0093 

Miiccrciidy. P.B -2.0009* 

Maclay. R.W -6.0303* 

Madden. F.H. -5.0028 
Madcr. CL. -13.0020* 

Mahar, J.F. -16 0001 
Mahin, S.A. -3.0084* 

Main. W.A. -5.0015 

Makdisi. F. -3.0095 

Maliia, W.A -6.0298 

Malhs. R R. -3 0240 

Malone. S.D. -3.0250. 3 0283. 14.0016 

M:irchc.sc. J.A. •10.0052 

Mar.shak, R J. -16.0108* 

Marshall, R.D. -8.0074, 8,0076*. 8.0078 
Martinclli. M. -1,001 1*. 1.0012* 

Mason. C. -1.5,0035* 

Masri. S.F. -3,0038* 

Mas.scy. B.C. -6.0384* 

MaslcHcr. M.B. -0.0153 
Mather, J. -8.0002 
Mathews. M.j. -13.0026 
Malthicscn, R.B. -3.0144 
McBride, J.R. -6.0166* 

McCain, J.F. -6.0213* 

McClain. W.C. -3.0272* 

McClure, F.E. -3.0002, 3.0021* 

McCone. A.I. -1 1.O002* 

McConnuughey. D. -16.0029* 

McCulhich. D. •15.0013* 

McCulloch. D.S. -3.0120* 

McCulchan, M.H. -5.0004 
McFaddcn. J.D. -2.0003* 

McGill. J.T. -13.0018* 

McGowen, J.H, -16,0104 
McGrath. P.A. -16 0045 
McKenzie, D. -3.0146* 

McLcskcy, H.M. -5.0001 
McLuckIc. B.F. ■16.0099* 

McNair. E.C. -8.0043*. 8.0045, 8.0046 
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Mearns, R.W. -9.0038 
Mces, R M. -S.imx* 

Mehta. A.J. -8.0024*. 15.0005* 

Mclior. G.L. -8.0120 
Mellor. M 1.0008 
Meredith. D D. 6.0267* 

Merrill. R H. -9.0009* 

Nfesri. O. -9.0012* 

.Mickey. W V, -3 0050*. 3.0165*. 3 0166* 
Mikolaj. P.G. -6.0182 
Miles, J.W -13,0016* 

Miffred. C.J -6.041 l, 6.0412* 

Miller. A.H. -2,0010 
.Miller, D,l. -8.0089* 

Miller, tl.F. -2.0001 
.Miller, E G. -2.0018* 

Milier, E.M. -6.0180* 

Miller. G R. -13.0005*, 13 0022* 

Miller, L. - I 0014 

Miller, L.J. -12.0026 

.Miller. M.E, -1 1.0009*, 12,0020* 

Miller. R. -.3 0225* 

Miller. K.D, - t.OOtO*. 4,0006*. 9.0043* 
Minumi. T. -3.008.5* 

Ming. CO. •6.(10.34*. 6.0214* 

.Minnehun. R.F. -O.OOS I • 

Mlnnis. .M.S. • I 2.0002* 

Minor. J.E, -12.0040* 

Mincer. O.W. -6.0.348. 9.0058* 

Mitchell, J.K. •6.0265. 9. 0025* 

Mojliiijcili, S. -.3.0077 
Monianorclli, N. • 16 0008 
Monijoy. I*. -8.0010* 

Morgan, -6.0 182 
Morgan. G. *1 2.0034* 

Morgan. G M. -7.()UI5* 

Morgan. T.A -10 0022* 

Morhawii, M. *15.0027 
Morrill. R.A. -6.0287 
Morse. S.A. -6.0266 
Mucklcsion. K.W. -6 0353 
Mueller. A.C. -6.0402 

Mulforcl. C.L. -16.0085. 16.0086*, 16.0087* 
MuIJincuux. D.R. -14.0001*. 14.0010* 
Mundo, C. -16,00.32* 

Munson. R.D. •10.0006* 

Murakiiftii. T -8. 0098*. 8.0099* 

Murphy, J.R, -3.0244* 

Murphy. T.E. -6.01 18 
Myers. V.A. -8.01 12* 

Nakaharn, R.M. -6.0250* 

Nason. R.D. •3.0155*. 3 0156 
Nathan, K. -6.0323* 

Naumann. C.J. •8.0090* 

Necioglu. A. -3.0235* 

Nellson. J.O. -16.0039 
Nelson, U.L. -I 1.0006* 

Nelson. W.H. -3.0015* 


Nichols. T.C. -3 0177* 

Nickel. S’ H. -9.0013 
Nickerson, J W. -8 01.36* 

Nieswiind. C.H •6.0323 
Noehre. A W -6 026 I * 

Nolan. K M. -6 0321* 

Nolle. O S -6.0046* 

Nordlin. E.F. -3 0152* 

Norcll, W.r -9.0061*. IO(X).3|* 

Novlan. DJ -8.0068*. 120028* 

Nur. A -3 01 .38* 

Niiltli. O.W -3 02.3.3*. 3.0235 3 0236* 
3 0239*. 3.0241 
Obrien, L.J -3.0244 
Obrien. M P. -8 0024. 150005 
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2.0006 OKLAHOMA DROUGHT RELIEF OPERA- 
TIONAL PROGRAM (ODROP) 

J.V. VAIK.SNORAS, U.S. Dept, of Commerce, Natl. Weather 
Service 

2.0024 METEOROLOGICAL DROUGHT IN TENNESSEE 

W.L. WOODLEY, U S. Dept of Commerce. Environ Rese.irch 


’"'UR 

EARTHQUAKES 


M.H. ACKROYD, Mh.ss Inst, of Technology, Scluuil i,f j., 
ginecring 

3.0061 THE FORMUI.ATION AND EXPER!M|nIai 
VERIFICATION OF MATHEMATICAL MODLI S I {)i. 
PREDICTING DYNAMIC RESPONSE OF* MUI.TISIOKy 
BUILDINGS 

K. AKI, Mass Inst, of Technology, School of Science 

3.0226 SF:ISMIC GROUND EFFECTS IN THE l.KiUi (li 
NEW THEORIES OF TECIONICS AND EARTHOUAKl 
MECHANISM 

A.E. AKTAN, Univ. of Illinois. School of Engineering 

3.010S STRESS-STRAIN REI.AVIONSHIPS OF UUn. 
FORCING BARS SUIUHCIED TO LARGE STRAIK 
REVEU.SAL.S 

A.E. AKTAN, Univ. of Illinois, School of Engineering 

3.0206 EFFECIS OF' 1 WO-DIMENSIONAI 

EARTHQUAKE. MOTION ON A REINIXMK I D 
CONCRETI: COLUMN 

J.T. ALFORE, Stiite Div. of Mines & Geology 

3.0047 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNllUDE. & COS TS OF OliOI.Oti 
1C HAZARDS &. RECOMMENDATIONS FOR IllTlU 
MITIGATION (ABIJRF.V) 

S.T. ALGERMIS-SEN, U.S. Dept, of the Intcritir, ()i;(iliigli;il 
Survey 

3.0020 SEISMIC RISK - FDAA • WASHINC'ION AND 
UTAH 

S.T. AI.GERMIS’.SEN, U S Dept of Commerce, Null OaMu 
Survey 

3.0024 STUDIE.S IN SEISMICI TY AND EARTIKJUAKI. 
DAMAGE STATISTICS, APPENDIX B 

S.T. ALCieRMlSSKN, U.S, Dept of Commerce, Fiivimn 
Research Lahorutoric.s 

3.0049 TSUNAMI RESEARCH 

S.T. ALGERMISSEN, U..S Dept, of Commerce, (invimu 
Research Lnlxmiiorics 

3.0159 CNO AFPERSHOCK STUDIES • CALIFORNIA 

S.T. A1.GERMIS.SEN, U.S Dept, of Commerce, Earth .Sclcatcv 
l.aboratotics 

3.0160 THE SEISMIC RISK MAP 01- IHE UNlilD 
STATES - DEVELOI’MENT. USE. AND PLAN.S lOK 
FUTURE REFINEMENT 

S.T. Al.GERMISSEN, U.S. Dept, of the Interior, Ocologia'I 
Survey 

3.0163 RISK MAPS AND FIELD INVESTIGATIONS 

S.T. Al.GERMISSEN, U.S. Dept, of Commerce. Natl. Occ.mic 
& Atmos. Admin. 

3.0218 RESEARCH STUDIES AND REPORTS ON 
EARTHQUAKE HAZARDS REDUCTION 




investigator/author 


EARTHQUAKES 


I, .R. Al.LDKEIKvEt US Dept i»f Comruorcc, Environ. 

Research Laboraiorics 
3.0019 ENGINEERING SEISMOLOGY 

C. R. AI-l.F.N, Calif Inst of Technology, GriKUmlc Schwl 
3.0139 CALTECH SEISMIC NETWORK AND SAN FER- 
NANDO EARTHQUAKE SrUDir.S 

J. C. ANDERSON, Univ of Illinois, Graduate School 
3.0207 SEISMIC HEHAVIOR OF FRAMED TimES 

A.H. ANG, Univ of Illinois, School of Engineering 
3.O20H PROnAUlI.ISTIC METHODS IN CIVIL KN- 
OINEERING 

D. ARMSTRONG, 1 ri Cities Seismic Safe Study 

3.0149 THE SEISMIC SAFELY SlUDY FOR THE 
GENERAL PLAN 

G.O. flACIIMAN, U.S. Dept. (»f the Ittterior, Geological Survey 
3.0169 SOCORRO 2 DEGREE QUADRANGLE - NEW 

MEXICO 

J. P. nA[.,SAKA, U S. Army, Waterway.s Experimettt Station 
3.0065 STRL'CTURAl. MODEL TESTS OF 

l-ARTIIOUAKR EFFECTS (ES 047) 

K. C. BAYKR, U..S. Dept of Connncrce, E.itth Sciences 

T.'iboraiory 

3.0245 SEISMICITY OF THE SOUTHERN NEVADA RE- 
GION. DECEMDER 22, 1971 TO JULY 1. 1972 

K.C. BAYER, U.S. Dept, of Commerce, Earth Sciences 
l.ohcvralory 

3.0246 EARTHOUAKES RECORDED UY A SEIS.MO- 
GRAPH NETWORK LOCATED IN THE SOUTHERN 
NEVADA REGION, JANUARY I.DECEMHER 22.1971 

J.R. BENJAMIN, StanhiTii Universily, School tif Engineering 
3.0136 APPLICATION OF DECISION THEORY IN 
STRUCTURAL DESIGN FOR RE.SI.STANCE TO 
LOADINGS GENERATED UY F.ARTHQUAKE 
PHENOMENA 

E. BERG, Univ. of Ala.skn, Gcopl^y^'^'nl Inslitiiie 

3.0070 CRUSTAL DEFORMATION RHLEA.SE. FAII.URE 
AND TILTS IN ALASKA 

J. BKRGF.R, Univ. of California. Gradnate School 
3.0153 EARTH S TRUCTURE AND FAULT 'TECTONIC.S 
AS RELATED TO EARTHQUAKE PREDICTION - 
CALIFORNIA 

V.V. BEKTERO, Univ. of California, Earthquake Engin Res. 
Ctr. 

3.0073 STIFFNESS DEGRADATION OF REINFORCED 
CONCRETE MEMBERS SUBJECTED TO CYCLIC 
FLEXURAL MOMENTS 

J. BIKLAK, Calif. Inst, of Technology, Earthtiuakc Engin. Res. 
l.ab. 

3.0041 EAR'THOUAKn RC.SPONSE OF BUILDING- 
FOUNDATION SY.STEMS 


lI.R. BLANK, Utnv of Oregon. School of Libera] Arts 
3.0266 SEI.S.VIICITY INVESTIGATIONS IN THE 
CASCADE MOUNTAINS AND VICINITY. OREGON. 1 
MAY 1969 - .30 APRIL 1970 

J.A. BLUME. John A. Illume A Associates 
3.0154 ELEMENTS OF DYNAMIC-INELAS TIC DESIGN 
CODE 

G.A. BOI.LINGKR. Virginia Polytechnic Institute. School of 

Arts 

3.0277 SEISMICITY S'llJOllLS OF THE CENTRAl. AP- 
PAt.ACHlAN REGION 

B. A. HOLT. Univ of California, School of Letlens 

3.0028 STUDIES OF GROUND MOTIONS IN I.OCAl 
EARTHOUAKES 

M.G. BONILLA, U S Dept, of the Interior. Geologie.il Survey 

3.0105 ROI.ATIVF: ACnVlTY OP MULTIPLE FAULT 
.STRANDS CALIFORNIA 

R.C. BO.S TROM, Univ. of Washington, School of Arts 
.3.0279 DYNAMIC SIAIIILIIV OI- EARTH STRUC- 
TURES 

I. .B. BOURODF. Univ. tif Calif4)rniii, Survey Research Center 
.3.0074 I he UNPREDICfABLE DISASTER IN A 

ME1UOPOLIS • PUBLIC RESPONSE TO THE LOS AN- 
GELES I-AR THOUAKE OF FEBRUARY. 1971 

li.E. BRABB, U S. Dept of the Inierior, Gcoltiglctil Survey 

3.0106 SANTA CRUZ CfUlNT Y COOP 

ILI-T BRABB. U.S. Dept, of the Interior, Cienlogical Survey 
.3.0107 EARTHOUAKE HAZARD REDUCTION, SAN 
FRANCISCO BAY REGION 

E. K. BKAlin, U S. Dept, of the Interior, Geological Survey 

3.0108 UEGIDNAI. GEOLOGICAL l-RAMF.WORK, 
NORTH CEN'IRAL SAN ANDREAS FAULT 
CALIFORNIA 

F. E. BRABB, U.S. Dcpl. of tlie liilorior, Geological Survey 

3.0109 ENVIRONMENTAL GEOLOGY OF THE SAN 
FRANCISCO BAY REGION • CALIFORNIA 

IL BRIvSLRR, Univ. of California, School of Engineering 
.3.0075 EARTHOUAKE SAFETY OF SCHOOL 
BUILDINGS 

R.O. BtIRFORl), U.S. Depi of llic Interior. Geological Survey 
.3.0110 FAULT ZONE TF.CTONICS (CREEP) 
CALIFORNIA 

C. C. CAI.HOUN, U.S Army. Waterways Experiment Station 
3.0232 VERIFICATION OI- EMPIKICAl. METHOD OF 

DETERMINING RIVERBANK .STABILITY 

(POT AMOI.OGY INVESTIGATIONS • SOILS PHASE) 

J. M. CATTERMOLE, U.S. Dept, of the Interior, Ocologicw! 

Survey 

.3.0170 GEOLOGY OF THE RAPID CTLY AREA, SOUT H 
DAKOTA 
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(tijltON, Calif Inst of Technology. Center Tor Res. 
r*rcv. disaster 

^♦Oi40 EARTHOUAKFS AND INSURANCE • FRA CON- 
PliRENCR 2.3 APRIL 1973 

OaRONO. U.S. Army 
^•0217 DENVER EAU THOUAKES 


LJniv. of Alaska, Geophysical Iiisiittitc 
•^♦0071 EVALUATION OF I E ASIHILtTY OF MAPPING 
SCISMICALI.V ACflVE FAULIS IN AI.AS'KA 


J* tillAUOL'SSl, Univ. of Illiimis, School of Engineering 

-^•0209 ANALYSIS OF LIOUEFACTION OF SATU- 
RATED GRANULAR SOILS DURING EARIMOUAKES 

GONEN, Univ. of Washingion, School of l-iiginecring 
•^•028f nuiLDING STANDARDS AND TMI- 
gARTIIOUAKE HAZARD FOR THE PUGE F SOUNI> 

Basin 


B.G. GREENE, U.S. Depi. of the Interior. Geological Survey 
3.01 16 MONTEREY RAY • CAI IFORNIA 

GUI^KAN, Univ. of Illinois. Scliool of (inginccnng 
3.0210 RESPONSE AND ENERGY-DISSIPATION OF 
RlilNFORCED CONCRETE FRAMES SUIUFCTFI) TO 
ySTRONG IJASf: MOTIONS 

F.J. GUMPKR, Coliiinhia University, Lamom Doherty Gcolojc 
Observ. 

3.025(1 MICROSI'.ISMICITY AND TF.CrONICS OF THF 
Nf2VADA SEISMIC ZONE 


I.N. <f UI‘TA, Univ. of Nevaila. School of Mines 

3.024« DILATANCY AND PREMONITORY VARIA- 
TIONS OF P. S TRAVEL TIMES 


W.J. HALL, Univ of Illinois. Scliool of Engineering 

3.0059 SEISMIC DESIGN OF LOW-RISI- UUILDINGS 

B.O. HARDIN, Univ. of Kentucky, School of Engineering 

3.0060 SHEAR MODUI. US AND DAMPING IN .SOILS - 
MBASUREMEN f AND PARAMli l'ER EFEKCFS 

B.O. HARDIN, Univ. of Kentucky, School of Engineering 

J.02I6 SHEAR MODULUS AND DAMPING IN SOUS • 
OBSION EiOUATIONS AND CURVES 


S.M. KINS, Univ of Wasliington, School of Engineering 

3.02H2 SEISMIC RliSlSTANCE OF CONCRETE SLAB TO 
COI-UMN AND WALL CONNECTIONS 

.y.VV* **AV*^. U.S. Dept, of ilie Interior, Geological Survey 
3.0 SEISMIC RISK CORPS OF ENGINEERS - CON- 

UNI TED STATES 


,.w. HBM .ER, U.S. Army, Waterways Experiment Station 

'■t0066 EARTHOUAKH RESISTANCE OF EARTH AND 
* rOC'KFILI. DAMS 


RI-SPONSE OF TALL BUILDINGS 

R.M. IIOLMF^, Oak Riiige National l.aboraiory 

3.0271 DYNOR • DYNAMIC ANAI.YSIS OF STRUC 
TURAl. SYSTEMS 

C. W. HOfSNER, Calif. Inst of IcchnoJogy. School of Ei 

ginccriiig 

3.0142 EVALUATION OF THE INCREMHNTAl 
SELSMIC RISK DUE lO RESERVOIR FILLING 

B.F. HOWELL, Penn. State University. School of Earll 
Sciences 

3.0268 SEISMIC HAZARD REOIONALIZ.ATION ANT 
PROBABILITY OF FUTURE EARTHOUAKFS IN THI 
UNH F.D S FA I RS 

PJ. 11KAI)I[,EK, U S. Army. Engineer District 
3.00US BEHAVIOR OF UNDERGROUND BOX CON 
DLTIS IN THE SAN FERNANDO EARTHQUAKE OF ‘J 
FEBRUARY 197] 

D. E. HUDSON, Calif Inst, of Teclimilogy. School of Engineer- 

ing 

3.0042 NATIONAL INFORMATION SERVICE FOR 
FARfHOUAKK ENCiINHERING. SAN FERNANDO 
DATA PROCESSING 

Y.W. ISACHSKN, State Dept, of [iducation 

3.02S6 COMPILATION OF BRITTI.F; STRUCTURE’S 
wrnUN NEW YORK STATE 

J.E. ISIIEI.I., Ma.s.? Inst of Tcc/iiioJogy, School of Fjiginccring 
3.022? INELASTIC Dl-SIGN OF BUILDING FRAMES TO 
RKSISrEARTIIOUAKES 

W.l). IWAN, Calif, Inst, of Technology. Ortuhiate .School 

3.0143 'THREF YI-AR OPIiRATION Ol- THE UNIVERSE 
TIES COUNCIL FOR EARTHQUAKE ENOINEERINO 
Ri:SEAKCH 

T. IWASAKI, Univ, of California, I•;anlu 1 llakc l-.ngin. Res, CTr. 
3.0003 l.m-RAIURE SURVEY-SEISMIC EFFECTS ON 
HIGHWAY BRIDGES 

J.G. JACKSON, U.S. Army, Wtiterways Experiment Station 
3.0067 STUDY OF GROUND SHOCK INDUCED 
LIQUEFACTION AS A .MECHANISM FOR FAIl URF 
OF MILITARY INSTAI.I.ATIONS 

P.C. JENNINGS, Calif, lust, of Technology. Earthquake Fngiii, 
Res, Lab. 

3.0043 DYNAMICS OF BUILDING • SOIL INTERAC- 
TION 

P.C. JENNINGS, Calif. Inst, of Technology, Earthquake Engin. 
Res Lab. 

3.0144 FORCED VIBRATION Ol-' A 22 STORY S'FEEI 
FRAME BUILDING 

MJ. JOHNSTON, U.S. Dept, of the Interior, Geological Survey 
3.0117 INSTRUMENTAL STRAIN - CALIFORNIA AND 
NEVADA 


. Stanford University. School of Engineering 

APPLICATION OF PROBABILITY. STATISTICS 
' DECISION THEORY IN SOIL ENGINEERING 


B.G. JONES. Cornell Univcr.sity, School of Architecture 
3.0257 LARGE SCALE INTEGRATION IN URBAN 
PLANNING WITH APPLICATIONS TO TALL BUILD- 
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6.0325 FI.OOD P|,AIN AND l»EAK FLOW STUDIES. 
NEW JERSEY 

A. SACILS, Inst. For Defense Analysis 

6.0032 NATURAL DlSAS’l ERS OPERA TIONS 
PLANNING FOR SLOWLY DEVELOPING DISASTERS. 
VOLUME I 

V.B. SAUER, U.S. Dept, of the Interior. Geological Survey 
6.0139 STATEWIDE Fl.OOD-FREOUENCY REPORT • 
OKLAHOMA 

V.B. Sauer, u s. Dept, of the interior, Geological Survey 

6.0216 WATER RESOURCES INVES'I IGA'HONS 

E. E. SCHROEDEK, U.S. Dept, of the Interior, Geological Sur- 

vey 

6.0061 PROGRAM FOR HYDROLOGIC INVESTIGA- 
TION OF SMALL DRAINAGE ARF.AS IN TEXAS 

H.ll. SCHWOB, U S. Dept, of the Interior, Geological Survey 
6.0279 FLOOD PROFILES AND FI.OOD-PLAIN INFOR- 


^ SMALL DRAINAGE AREAS IN NEW MEXICO 

lABMAN, Virginia Polytechnic Institute. School of 
icollure 

7 PUBLIC CHOICE AND THE DISTRIBUTION OE 
sIEFITS AND COSTS OF IT.OOD PLAIN REGULA- 
iN ■ VIRGINIA 

EAFFER, Univ. of Chicago. Center For Urban Studies 
7 COMMUNITY GOALS • MANAGEMENT OP- 
ITUNITIES • AN APPROACH TO FLOOD PLAIN 
NAOEMENT 

EARMAN, U S. Dept, of the Interior, Geological Sur- 

i FLOW REGULATION EFFECTS 01' THE 
ILINGTON RESERVOIR FROM THE. DAM 
kVNSTREAM TO WES TiJOPE, NORI H DAKOI A 

lRMAN, U S- Dept, of tire Interior. Geological Survey 
» FLOOD INUNDATION STUDY, WISCONSIN 

IMONS, U.S. Army, Waterways Experiment Station 
) PROTECTION OF NARRAGANSEFT BAY FROM 
^RICANU SURGES 

INS, Colorado .State University, School of Engineering 
) INVESTIGATION FOR F'LOOD PROTECTION OF 
DOES 

tfONS, Coinrndo .State University, School of Engineer- 

) FLOOD PROTEC I ION A T CUI.VEUT OUTLE TS 

<fKK. U.S. Dept, (jf the Iiiterior, Gcologiciil Survey 
) URBAN HYDROLOGY Ol' POWAY VAt.I.FY. 
-IFOUNIA 

KJH, Stale Water Survey 
\ STREAMFI.OW VARIABILITY ■ ILLINOIS 

IITH» U.S. 'Tennessee Valley Autlt. 

S BEECH RIVER WATERSHED PROJUCl ■ TEN- 
>SEE 

IDOVICII, Univ of Arizona, Gradunte Sclmol 
i WORTH OF' HYDROLOGIC DA TA FOR .SHOR T- 
UM FORECASTS OF' FLOODS 

OW, Auburn University, Center For Urban & Reg. 

1 . 

1 STUDY OF GUIDELINES FOR LAND MANAGE- 
NT AND USE OF FLOOD-PRONE AREAS IN 
ABAMA 

Ul-E, U.S. Dept, of the Interior, Geological Survey 
a URBAN HYDROLOGY OF STREAMS IN FAIR- 
< COUNTY 

ENCER, U.S. Dept- of the Interior, Geological Survey 
7 HYDROLOGY OF STREAMS IN ST. LOUIS 
TROPOLITAN AREA 

’AATS, U.S. Dept, of Commerce. Equipmcnl 
elopmnt. l.ab. 

4 HYDROLOGIC EQUIPMENT - FLASH Fl.OOD 


I kXA.S 

C.H. TATE, U-S- Dept, of the Interior. Geological Survey 

6.01 14 BRIDC'jF. site INVF.STIGA I IONS 

C.H. TATE, U.S- JX'pl- of the Interior, Geological Survey 

6.01 15 SPECIAL FLOOD REPORTS • MISSISSIPPI 

A.C. TEDROW, Stale Div of Water Resource.s 
6.0328 THE USE OF SYSTE.M.S ANALYSTS IN THE 
DF.VELOPMENT OF WATF.R RESOURCES MANAGE- 
MENT PLANS FOR NEW YORK STATE • VOLUME I 

C.A. THOMAS, U.S Dept of the Interior, Geological Survey 
6.0063 FLOOD CHARACTFRI.STICS OF SMALL 
DRAINAGE AREAS. IDAHO 

C.A. THOMAS, U S Dept of the Interior. Geological Survey 
6.0254 MAGNITUDE AND FREQUENCY OF FLOODS 
IN SMALL DRAINAGE BASINS IN IDAHO 

M.l). THOMAS, U S Dept, of the Interior. Geological Survey 
6.0103 SMALL S TKEAM FLOOD CHAKACTFKISTfCS 

W. THOMAS, U S. I>et>l of the Interior. Geological Survey 
6.021? INVESTIGATION ON ANALYSIS OF FLOODS 
FROM SMALL WA'I ERSHEDS IN OKLAHOMA 

F.J. THOMSON, EnviroiimciUal Res Inst. Midi. 

6.0208 USE OF ERTS-l DATA - SUMMARY REPORT 
OF WORK ON I EN TASKS 

A. TIIORIIAIK*, Univ. of Miami, School of Marine Science 
6.0070 srUDIES OF THE RED ALGAE IN IJISCAYNF. 
BAY 

O.H. TOKIIES, l*tif<luc University, Schonl of Civil Engin. 

6.0271 WABASH RIVER SY.STEMS MODELS FOR PRO- 
JECT MANAGEMENT, PLANNING AND EVALlJA- 
HON 

J. F. TURNER, U-S. Dept, of the Interior, Geological Survey 
6.02.14 HYDROGRAPH MODEL STUDIES OF IHE 

HILLSBOROUGH. AI.AIIA, AND ANCLOTE RIVER 
BASINS, I I.ORIDA 

K. UNIIANAND, Ulah Stale University, Utah Clr. For Wir. 
Rcsoiir. Res 

6.0154 PRF-SliNT AND FOI'ENTIAL MULTIPLE USES 
OF CANAI. SYSTEMS - PHASE I 

UNKNOWN, U.S. Exec. Office of the Pres., Off. of Emergency 
Prcparetliiess 

6.0002 'THE FEDERAL RESPONSE TO IROPICAL 
STORM AGNES; A REPORT TO THE SF.NATE COM- 
MITl'EE ON PUBLIC WORKS. SUBCOMMI fTEF ON 
DISASTER RELIEF 

UNKNOWN, Stale Dept, of Pub. Welfare 

6.0008 MENTAL HEALTH SERVICES TO RESIDENTS 
OF Fl.OOD DISASTER AREAS IN CENTRAL REGION. 
COMMONWEALTH OF PENNSYLVANIA 

UNKNOWN, Hazleton Nanticoke M.H. & M.R. 

6.0009 MENTAL HEAI.IH SERVICES TO RESIDENTS 
OF FL(X)D DISASTER AREAS IN LUZERNE-WYOM- 
INO COUKHES OF THE COMMONWEALTH OF 
PnMNN<:Vi VANIA 


FLOODS 


INVESTIOATOR/AUTHOR 


UNKNOWN, Eastern Penn Ps^ch Insiilutc 

6.0010 TRAINING AND EVALUATION OF MENTAL 
HEALTH SERVICES TO RESIDENTS OF FLOOD DIS- 
ASTER AREAS IN COMMONWEALTH OF PENNSYL- 
VANIA 

UNKNOWN, Luzerne Wyoming Co M.H Prog 

6.0011 MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN I.U7.ERNE-WYOM- 
ING COUNTIES, COMMONWEALTH OF PENNSYL- 
VANIA 

UNKNOWN, W A W.ihlcr & Associates 

6.00IS ANALYSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK, SAUNDERS. WEST 
VIRGINIA • VOLUME I 

UNKNOWN, Upper Miss. Riv Comp Comm 

6.0017 UPPER MISSISSIPPI RIVER COMPREHENSIVE 
BASIN STUDY • VOLUME V. APPENDIX 1 • FLOOD 
CONTROL. 

UNKNOWN, U.S. Dept, of the Interior. Geological .Survey 

6.002.1 FLOOD FREQUENCY AND HIGH-FLOW STU- 
DIES 

UNKNOWN, U.S. Oepi. of Mou & Urb I>c^.. Comm. Dev. 
Dtsaiicr Rcc. Off. 

6.0024 LOCK HAVEN URBAN RENEWAL PROJECT 
LOCK HAVEN, PENNSYI.VANlA 

UNKNOWN, L’ S. Dept of Hou A Url) Dev, Comm. Dev 
Disa.stcr Rec. Off 

6.0025 MODEL CITIES ONE - URBAN RENEWAL PRO- 
JECT, READING, PENNSYLVANIA 

UNKNOWN, U S Dept of Hou. & Urb Dev , Comm. Dev. 
Disaster Rcc. Off 

6.0026 PENN-.SUSOUEHANNA URBAN RENEWAL 
PROJECT. HARRISBURG, PHNNSYI.VANIA. HUD 
PROJECT NO. R-634C 

UNKNOWN, US Dept, of Hon & Urb. Dev, Special 
Recovery Office 

6.0027 .MILTON SOUTH. .MILTON NOR IH AND TUR- 
BOT TOWNSHIP DISASTER. URBAN RENEWAL PRO- 
JECTS, PENNSYLVANIA 

UNKNOWN, U.S. Dept of Hou k Uib. Dev., Special 
Recovery Office 

6.0028 DOWNTOWN URBAN RENEWAL PROJECF, 
WILKES-BARRE. PENNSYLVANIA 

UNKNOWN, U.S. Dept of Hou. & Urb Dev., Comm. Dev. 
Disaster Rcc. Off 

6.0029 KINGSTON DISASTER URBAN RENEWAL PRO- 
JECT, BOROUGH OF KINGSTON, LUZERNE COUNTY. 
PENNSYLVANIA. HUD PROJECT NO. R-6I5C 


UNKNOW'N, San Diego Co Comp Plan Org 
6.0047 INITIAL WATER, SEWERAGE AND FLOOD 

UNKNOWN. Iiilcrnal Joint Commission 
6.0052 REGULATION OF GREAT LAKES WATE.R 
LEVEIJ; REPORT TO THE INTERNATIONAI. JOINT 
COMMISSION BY THH INTERNATIONAL GREAT 
LAKES LEVELS BOARD 

UNKNOWN, U.S. Army. Corps of Engineers 

6.0054 JACKSON HOLE FLOOD CONTROL PROJECT 

UNKNOWN, U S Dept of Agricultutc, Soil Conservation Ser- 
vice 

6.0055 HURRICANE CREEK WATERSHED PROJEfT. 
HUMPHREYS AND DICKSON COUNTIES. TENNliSSLE 

UNKNOWN, U.S. Dept, of Commerce, Natl, Oce.inic A At- 
mos. Admin 

6.0056 BLACK Hll.I .S FLOOD OF JUNE 9. 1972 

UNKNOWN, U.S. Dept, of Commerce, Nntl. Octfunic A At- 
mos Admin 

6.0057 nSSA AND OPERATION FORl’SIOHT 

UNKNOWN, U S. Dept, of the Interior, Geological Sutvey 
6.««64 COLLUenON AND ANALYSIS OF STREAM 
FLOW AND ULLATE1> HYDRAVILIC DATA FOR 
DESIGN OF HIGHWAY BRIDGES AND CL'LVr.llTS • 
IOWA 

UNKNOWN, U.S. Dept, of the Interior, Geological Survey 
6.0069 HYDROLOGIC BASE FOR WATER MANAGE- 
MEN'T. DADE COUN TY, FLORIDA 

UNKNOWN, East Cent, Florida Reg. Conn 
6.0072 ORANGE. SEMINOI.I;, OSCEOLA COL’NIlf-S - 

waier management 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 
6.0079 FLOOD JNVUSTIOAT IONS FOR SMALL ARI AS 
IDAHO 

UNKNOWN, U.S. Air Force, Air Weather Service 
6.0081 WATER WARNINGS AND SPRCIAI.IZLI) 
FORECA.STS 

UNKNOWN, Soulhwe.stern III. Plan Comm 
6.0084 BACKGROUND SURVEY SURFACE 

DRAINAGE PROGRAM, MADISON, ST. CI.AIR, MON- 
ROE AND RANDOLPH COUNTIES, ILLINOIS 

UNKNOWN, Marion Co. Metrop. Dev. Dept. 

6.0087 DRAINAGE AND FLOOD CONTROL PLAN • 
MARION COUNTY. INDIANA SEriTiMBER 1970 

UNKNOWN, U.S. Dept of the Interior, Geological Survey 



UNKNOWN, U.S. Army. Engineer District 
6.0099 MORGAN CtTY, LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army, Engineer District 
e.niOO RED RIVER EMERGENCY BANK PROTECnON, 
LOUISIANA, ARKANSAS. AND TEXAS 

UNKNOWN. U-S. Dept, of the Interior, Geological Survey 
6.0102 FI.(X)DS FRO.M SMALL DRAINAGE AREAS - 
MARYLAND 

UNKNOWN, U S. Army, New Englaml Division 

6.0108 HURRICANE. PROTECTION PROJECT. STRAT- 
FORD, CONNECTICUT 

UNKNOWN, U S. Army, New Englanil Division 

6.0109 OPERATION AND MAINTENANCE. OE NEW 
BEDEORD HURRICANE BARRIER, MASSACHUSETTS 

UNKNOWN, U S Army, Now l-lngland Division 
6.0UO OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER. NEW BEDEORD. 
MASSACHUSETTS 

UNKNOWN, U.S. Army, New England Division 
6.0111 NEW LONDON HURRICANE PROTECTION 
PROJECT, NEW LONDON. CONNECTICUT- 

UNK.NOWN, U S, Army. Waterways Experintent Siiitlon 

6.0120 ri.OOD-CONTROl. PROJECT' HOOSIC RIVER. 
NORTH ADAMS MASSACHUSITT.S 

UNKNOWN, U.S. Army, l.tnvcr Miss. Valley DIv 

6.0121 ELOOn CONTROL IN THE. LOWER MISSISSIPPI 
RIVER VAI.I.EY 

UNKNOWN, Allniqiierqiie Urban Observnlnry 
6.0128 FACTORS PERTINENT TO WATER QUALITY 
IS THE ALBUOUEROUE METROPOI.ITAN AREA 

UNKNOWN. Central New York Reg. Pin. Bel. 

6.013.1 WATER REI.AT ED ENVIRONMENT At. SER- 
VICES 

UNKNOWN, U..S. Dept, of ilie Interior, Geological Survey 

6.0140 INVESTIGATION AND ANALYSIS OF FI.OODS 
FROM SMALI. WATEIUSHEDS IN OKLAHOMA 

UNKNOWN. U.S. Aimy, Engineer District 

6.0141 BIO HIM. LAKE. BIG HII.L CREEK, KANSAS 

UNKNOWN, U.S. Army, Engineer District 

6.0142 BIRCH LAKE, BIRCH CREEK. OKLAHOMA 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

6.0143 TE.S r OE THE ER FS-DATA COLI.ECTION 
SYSTEM IN THE SUSQUEHANNA RIVER BASIN 

UNKNOWN, U.S. Dept, of the Interior, Gcologicnl Survey 

6.0147 FLOOD INVESTIGATIONS - TENNESSEE 

UNKNOWN, State Div of Comp Planning 

6.0148 COMPREHENSIVE PLAN. CITY OE HAMILTON. 
TEXAS 


UNKNOWN, U S Army, Engineer Di-strict 

6.0152 PORT ART HUR HURRICANE. FLOOD PROTFC- 
TION, PORT ARTHUR AND VICINITY, TEXAS 

UNKNOWN, U.S Dept of the Interior, Geological Survey 

6.0156 RUNOIT- SIMULATION 

UNKNOWN, South Alabama Reg. Plan Comm 

6.0158 A GUIDE FOR REDUCING FLOOD DAMAGE IN 
THE SOUTH ALABAMA REGION 

UNKNOWN, Tiiscaloo.sa Area Cmin. of Gov 

6.0159 FLOOD MANAGEMENT STUDY 

UNKNOWN. Tuscaloosa Area Coun. of Gov 

6.0160 IT.OOD MANAGEMENT SlUDY 
TUSCALOOSA. PICKENS COUNT Y AND MOUND- 
.SVH.LE, ALABAMA. MAY 1971 

UNKNOWN, U S. Dept of the Interior. Geological Survey 

6.0165 DEVELOPMENT’ OE AERIAL MEASUREMENT 
TECHNIQUES 

UNKNOWN, Glendora City Government 

6.0170 GLENDORA. C-ALIIORNIA. CtE:NERAl. PLAN 
1990 

UNKNOWN. U.S. Army. Engineer District 

6.0172 SANTA ANA RIVER BASIN, Fl.OOD CONTROL 
PROJECT, EAST TWIN AND WARM CREI-K IM- 
PROVEMENT 

UNKNOW'N, Council on Intergov, Relations 

6.0179 CiE.NURAl. PLAN Rl-.PtJRI . LAKE Rl.D BLUFF 
AREA. CALIFORNIA, 1971 

UNKNOWN, San Diego Reg. (.‘omp. PI. Org. 

6.0I8I DRAINAGE AND FLOOD ('ONTROI. 
BACKGROUND AND POLICY STUDY - SUM.MARY 
REPORT 

UNKNOWN, U.S. Dept, tif the Interior, Geological Survey 

6.0186 PEAK DISCHARGE AND EREOUENCY FOR 
SMALI. WATERSHEDS IN COLORADO 

UNKNOWN, U.S. Dept, of the Interior. Geological Survey 

6.0187 FLOOD FREQUENCY IN URBAN AREAS - 
COLORADO 

UNKNOWN, Valley Regional Planning Agey. 

6.0192 RECOMMENDED REGIONAL PLAN FOR 
sewerage;. WATER SUPPLY AND STORM 
DRAINAGE • CONNECTICUT 

UNKNOWN, U S. Dept of Agriculture, Soil Conservation Ser- 
vice 

6.0195 KANSAS - NORTH SECTOR UPPER WALNUT 
WATERSHED BUTT.ER AND CHASE COUNTIES 

UNKNOWN, U.S. Dept, of Agriculture, Soil Conservation Ser- 
vice 

6.0196 UNION CREEK WATERSHED PROJECT, SOUTH 
DAKOTA 



INVRSTICiA'rOIt/AlJTMOR 


FLOODS 

( Sk.NOVVN. r S ixpl or Agritulturc. Si)il Conscrvalittn Ser- 

6.1^ HOILON'. CkF.KK WATERSHF.D PROJECT, 
sol IH (. AROl INA 

I SKNO\‘tS. I' S Dept of Agriciilturc. Soil Conservation Ser- 

6AmH KANSAS NORTH SECFOR LTPEH WALNUT 
WAff-RSHf-I) HUTl-HR AND CHASE COUN'DF.S 

fSKNOW N. I’ S I5epl of Agriculiure. Soil Conservation Set- 

' tvC 

Nl'T\vr>Ol) watershed. ILI.INOIS 

INKSOWN. LS Dept of AgriLviltufc. Soil Conservation Ser- 
fidlwi HIRRICANE CREEK WATERSHED STRUC- 

n ral projeci .measure. Kentucky 

l SKNOU-N, U S Depl of Agriculture, Soil Consers-aiion Ser- 

h.tDOl CORNIDAS. NORTH AND CUl.P DRAWS 
\VaTI RSHEI). HUDSPETH COUNTY. lEXAS. AND 
Ori.RO COUNTY. NEW MEXICO 

I. .SKNOU.S. U S Dept of Agriculture. S«til Conservation Ser- 
vice 

6.0202 niG CREEK WATERSHED. KANSAS 

I SKNONS S. U S Dept of Agriculture, Soil Conservation Ser- 
vice 

6.020. ^ MACADOO ROAD FILL DAM. KANSAS 

ISKSO'SN, US Dept of Agriculture. Soil Conservation Ser- 
vice 

6.020. J starkweather water.shed. north 

DAKOTA 

CNKNDH.V. I ! S Dept of Agficuliurc. Soil Conservation Scr- 
V ice 

6.0205 VERDE LANE {TfX)D PREVENTION PROJECT 
MEASURE. NHOKASKA 

UNKNOWN, IJ S Dept of Agriciiliurc. Soil Conttervation Ser- 
vice 

6.0206 WHITEWATER CREEK HYDROLOGIC UNIT 
PROJECT MEASURE, CHEROKEE HILLS RC AND D 
PROJECT. QKl.AHOMA 


l.'SKNOWN, U S Dept of the Interior, Geological Survey 

6.0218 IMPROVEMENT IN FLOOD FREQUENCY 
ANAI.YSI.S 


UNKNOWN, U S Dept of the Interior, Geological Survey 
6.02J9 INVESTIGATION AND ANAI.YSIS OF FLCK>D 
HYDROGRAPHS FRO.M SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 


UNKNOU.N. U S Dept of the Interior. Geological Survey 
6.0220 DEVELOPMENT OF HYDROLOGIC DATA NET 
WORKS IN URBAN AREAS 


UNKNOWN, U S Dept of the interior, GeoIogic.il Survey 
6.0221 PRCKiRAM DESIGN-lO?! - SAN ERANCISC 
BAY REGION ENVIRONMENT AND PPcnno^E 


UNKNOWN, U S. Water Rcsourcc.s C»iiticil 

6.0224 A UNIFORM TliCHNIQUr: LOR 1)11 1 HRMlNl.v, 
FLOOD FLOW FRLOUr:NCH:S 

UNKNOWN, U.S. Wiifcr Rc.touicc.s C't>iiiicil 

6.0225 FLOOD HAZARD l-VAI .UATION (iUIDliLlNFS 
FOR FEDERAl. nXirUTIVL AOliNC.Tli.S 

UNKNOWN, U-S. Water Rc.nHirco.s Crniiicil 

6.0226 RCOULAT ION OF IT.OOO HAZARD AREAS TO 
RnDUCF FLOOD LOSSLS - VOLUME: I, PART S l-IV 

UNKNOWN, U.S. Wafer Rcsniircos Ctnincil 

6.0227 NEW E:N0I.AND RIVER HASINS t.’OMMISSlON, 
ANNUAL Ri-PORT, I-T.SCAI. YEAR 1971 

UNKNOWN, U S. Water Resources Coimcil 

6.0228 OHIO RIVER BASIN .SURVEY, MAIN RIU'ORTA 
DEVI-LOPMCNT PIUXJUAM. COMMl'NlCATiOK 
FROM CHAIRMAN. U. S. WAT ER fU:S()UUCT:S UdUR. 
OIL (AHimiiV) 

UNKNOWN, US. Water Kcsmirccs CTiuiicil 

6.0229 FLOOD HAZARD EVALUATION OUIDITINB 
FOR FFDLRAL EXHCUTTVI* AGI-NCTli.S 

UNKNOWN, Tampa Bay Rcgiititnl PIiiii. C'riiiii, 

6.0232 ZONING UCGULATTON.S O)' TTIJ- <TIV OF 
SARASOTA. FLORIDA 

UNKNOWN, Palm Bcadt C't>. Area Plan. lid. 

6.02.35 FLOOD PLAIN STUDY AND MODE'!. 1 I.OOI) 

PLAIN ordinance: 

UNKNOWN. Palm Bc.ndi Co. Area Plan. Ilrl 
6.0236 FLOOD PLAIN .S TUDY AND MODl-l. IT ODD 
PLAIN ORDINANCE, MARCH. 1972 

UNKNOWN, Mitkilc Gcuryia Aten Plan. Coin. 

6.9245 WALLR RILSOUUCES OI' MIDDLE (HiOIKilA 

UNKNOWN, U.S. Dept, of the liilciior, GeiiI(igii;iiJ Survey 
6.0251 SPECIAL FLOOD-DAT A COI.I.I-CT K 
HAWAII 

UNKNOWN, Mitctm Co. Regional Plan C’mtuii. 

6.0258 NATURAL CAPAIIII.ITTIivS - TTIi: FRIINDS 
CREEK SERIES. MACON COUNTY. II.I.INIJI.S 

UNKNOWN, Stcphen.soii Co. Planning Coniin. 

6.0260 A COMPREHFNSIVi: PLAN FOR SIT vPI IFNSON 
COUNTY. II.LINOIS 

UNKNOWN. Stiilc Dept, of Bus. & JDcv. 

6.0262 PRIORIT Y AND PLANNING FLEMI-NTS FOR 
DEVELOPING U-LINOIS WAT ER RI-SOUHCliS 

UNKNOWN, Clyde E. Williams & Assoc. Ine 

6.0268 ZONING ORDINANCE - KNOX COUNTY INDI- 
ANA 

UNKNOWN, St.nle Program 13cv. Office 

A . . . ... _ 


L'NKNOWN, l.owcr Minn Riv Wtrshed Dist. 

60302 THF. EFFECTIVENTiSS OF FLOOD CONTROL 
STRUCTURE OF THE LOWER MINNESOTA RIVER 
watershed DISTRICT 

unknown, U S- Dept, nf the Interior. Geolojjiciil Survey 

6.0304 FLOOD PLAIN S'VUDIES -MINNF.SOTA 

unknown. U.S. Dept of the Interior, Geoloyical Survey 

6.0305 FLOOD PLAIN MANAGEMENT STUDIES - 
lower MINNESOTA RIVER 

UNKNOWN, U S. Army. Waterways Experiment Station 

6.0313 MISSISSIPPI BASIN MODEL 

UNKNOWN, U.S. Army. Waterways Experiment Station 

6.0314 DEMONSTRATION OF THF- ELECTRIC 
analog model of the KANSAS RIVF.R AT THE 
UNlVCRSri Y OF CALIFORNIA IN RERKF-LEY 

UNKNOWN, U S. Army, Engineer District 

6.0315 FORT SC01"I LAKE, MARMATON RIVI-R. KAN- 
SAS 

UNKNOWN, U.S. Dept, nf tfic Interior, Geological Survey 

6.0318 STORAGli REOUTREMEN I S FO CONTROL 
FLOOD FLOWS OF- MISSOURI STREAMS 

UNKNUW'N, U S. Dept. <»f the Interior, (icological Survey 

6.0319 HYDROLOGY OF STREAMS IN ST. LOUIS 
COUNTY • .MISSOURI 

UNKNOWN, U.S. Army, Engineer District 

6.0320 MERAMEC PARK LAKE. UPPER MIS.S1SSIF»PI 
RIVER IIASIN, MF-RAMEC RIVI-R. MtS.SOURI 

UNKNOWN, U.S. Dept, of the InlcrioT. Gctilogical Survey 

6.0326 DIMERMINATTON 01- l-LOOD PEAKS, FLOOD 
PROFILES, & FI.OOD INUNDATION - NEW JERSEY 

UNKNOWN, U.S. Dept of tUe Interior. Geological Survey 

6.0327 FLOOD FRHOUENCY STUDY IN NEW MEXICO 

INKNOWN, Stale Off. «if Plan Services 

6.0329 STREAMS AND DRAINAGE: llASINS - FULTON 
COUNTY, NOW YORK 

UNKNOWN, State Off. nf Plan .Services 

6.0330 PUTNAM COUNTY OITICTAL MAP 
PROPOSALS FOR REVISION AND EXPANSION 

U.NKNOWN, Aurora Planning Boartl 

6.0332 COMPREHENSIVE PLAN - REPORT C. IMPLE- 
MENTATION • VILLAGE OF EASE AURORA. N.Y.. 
TOWN OF AURORA, N Y. 

UNKNOWN, Gcncscc Finger Lake Reg. Hoard 

6.0340 drainage .ST UDY • INVENTORY AND ANAL- 
YSIS 

UNKNOWN, State Water Resour. Board 

6.0350 APPRAISAL OF THE WATER AND RF.LATF.D 
land resources OF OKLAHOMA - REGION EIGHT 
• 1971 


UNKNOWN, Clatsop T illamook Intergov 

6.0352 FLOOD PLAIN ANALYSIS AND DISASTER STU- 
DY. CLATSOP AND TIl.I.AMOOK COUNTIE.S. 
OREGON - 1972-1973 

UNKNOWN, Lincoln Co. Planning Dept 

6.0354 DF.VEl.OPMHNr IN FLOOD-PRONE ARRAS OF 
LINCOl.N COUNT Y. OREGON AUGUST. 1973 

UNKNOWN, U.S Dept of the Interior. Geological Survey 

6.035T THE EFFECT OF GROUND WATER CONDI- 
TIONS ON LOCAL FLOODING IN THE KINGSTON 
AREA. PENNSYLVANIA 

UNKNOWN, U.S Army. Engineer District 

6.0355 FLOOD-PROOFING REGULATIONS 

UNKNOWN, State Planning Board 

6.0362 FLOOD CONTROL STUDY OF RIO GRANDE DE 
MANATl. MANATI AND BARCELONETA. PUERTO 
RICO 

UNKNOWN, State Planning & Grant.? Div, 

6.0363 MYRTLE BEACH. SC • COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN. U.S. Dept, of the Interior, Geological Survey 

6.0. H4 Fl.OOD PLAIN INUNDATION 

UNKNOWN, U S Dept- of the Interior. Geological Survey 

6.0365 FLOOD FREQUENCY OF SMAt.L AREAS • 
SOUTH CAROLINA 

UNKNOWN, U S. Dept, of the Interior, Geological Survey 

6.0366 INVESTTOATION AND ANALYSIS OF Fl.OOD 
HYDROGRAPMS FROM SMALL DRAINAGE BASINS 
IN SOUTH DAKOTA 

UNKNOWN, State Planning Commi.ssion 

6.0. 369 7-ONING ORDINANCE, HUNTINGDON. TEN- 
NESSEE 

UNKNOWN, U S Dept, of the Interior, Geological Survey 

6.0377 URBAN HYDROLOGY STUDY - SAN ANTONIO, 
TF.XAS 

UNKNOWN, Textis A & M University System, Water 
Resources Institute 

6.0379 WATER FOR TEXAS - URBAN WAT F.R 
RESOURCES PLANNING AND MANAGEMENT - THE 
1>ROCEEDINOS OF' THE ANNUAL CONFERENCE 
HELD AT SAN ANTONIO (ABBREV) 

UNKNOWN. U S. Coa.slaI Bend Reg Comm. 

6.0380 OSO CREEK T ECHNICAL ASSISTANCE STUDY 
- PRELIMINARY STUDY ON THE PROBLEMS AND 
OPPORTUNITIES FOR DEVELOPMENT OF OSO 
CREEK AND OSO BAY 

UNKNOWN, Texomn Regional Planning Comm. 

6.0381 SOIL AND WATER CONSERVATION NEEDS IN- 
VENTORY, COOKE. GRAYSON AND FANNIN COUN- 
TIES. TEXAS 


MrjRPHOIOGY IN- THB CKNTRAL APPAI-ACHIAN 
KK.ION VlRCilN'IA 

I SKNO'N S. I' S Arm). Carps of tngineers 

H.(K)n HAZARD INFORMATION • BUFFALO 
CRIfk. lOC.AN COUN'VY. WEST VIRGINIA POST- 
(USAS ri R C ONDI rioss 

I .SKNONV.S. I S Dopt nf the Inierior, Geological Survey 
60415 SIl'DV OF HOOD HYDROCiRAPHS FOR 
SMAl I. DRAINAGF BASINS IN WYOMING 

A-O. WaASANKN. Si.iie Dept of 1 ransporiaiitin 
6.004.\ M.O<3DS FROM SMALL DRAINAGE AREAS IN 
CM IFORNU 


w I CIS •• 

IN NORTH CAROLINA 

D.M. WELLS, lexas TcclitU)lo|;ic.il D 
Rcstnirce.s CciUct 

6.0387 VARIATION Of l.’RHAN RUNOI 
TION AND INTENSI FY OK S fORMS - 

J.D. WELLS, US Dept- af the liileiji>r, <a*i)U 
6.0IH8 HAMILTON 2 DIXIKIIl- 

n.H. WIIETSTONF; U.S. IX-pl nf llic hwetio; 
vcy 

6.0222 INVliSnOAllON AND ANAI.Y* 
FROM S.MAt.L DKAINAOfi AREA 
CAROLINA 


KX) WAASANF.N, U S Dept of the Interior. Geological Sur- WHIPPLE, Uulgcr.s the Suae Vloivej.sity, 

Ke.searcli lust. 

6 0176 FI OODS FROM SMAl.L DRAINAGE AREAS ■ 6.0324 ECONOMIC HASIS K)R WA FI 

tAllFORNiA ANALYSIS 


J.J. U AKl.TI, Lni'. of .MinncsoU. School of Agriculture WlllllEN, U S Dept of Hie Interior, (ico 

6 0.^06 SOCIO FCONO.MIC IMPLICATIONS OF ALTER- 6.0371 IN VE.S nOA'l ION OK I III- MA< 

NArD'L WaIIR RESOURCES POLICIES IN NfIN- KRUQUENCY OK KLCXMLS ON SMAl.l 

TENNCSSnE 


A. U -SHBV, iiulliil Co Planning Comm 
6,«2H6 H.CKm PLAN FOR BULLITT COUNTY. KEN- 
nCKS 

I. .A. U Al TK, U S OcfH tkf the Inictior. Geological Survey 
6.0020 f LOOl) OF JULY 17. 1072 IN GALLUP. NEW 

MEXICO 

U.R. Walker, Vifgini.t Polytechnic Institute. Graduate 
Schnnl 

6.not3 EVAl.UAriON OF FLOOD INSURANCE. IN A 
DISASTER AREA 

U.R. WAI.KEK. Virgrnta PoJ)tcchnic Institute. Water 
ReSoutecs Rescatch Ctr 

6.(l.t9N FLOOD DAMAGE ARA1EMENT- FEDERAL 
ASSISfANCF. 10 I.OCAL GOVERNMENT 

SV.R. WALKER, Virginia Polytechnic Institute. Water 
Restiufccs Research Cir 

6.0. 199 FLOOD DAMAGE AUATtMENT STUDY FOR 
VIRGINIA 

J. R. WAI.I.ACE. Georgia Inst of Tcchiwlogy. Environmental 

Resources Center 

6.0242 THE EFFECTS OF I.AND USE CHANGE ON 
IMF. HYDROLOGY OF AN URBAN WATERSHED 

R. \Va\(.. Unis of Hassuii. Water Resources Research Ctr. 
6.007« INS FANTaNEOUS UNIT HYDROGRAPH ANAL- 
ISIS OF HAWAIIAN SMALL WaTF.RSHEDS 

B.E. IVASSON, U S Dept of the Interior, Geological Survey 

6.0. 110 CITY OF JACKSON. MISSISSIPPI WATER 

resources STUDY WAICR 

L.L. WLBHF.R, U s Dcpl of the Interior. Geological Survey 

OF SMALL DRAINAGE 


1). WILKF^S, Uiiiv, of Miissacliiiscii.s, Man 
Inst 

6.0293 LEGAI. IS.SUI-.S fJN I-CONOMK 
0|-l MnCONNI'CTl<’UI RIVliH Kl.OOl 

D. WILKKS, Utiiv. of .Miis.sacliiiscH.s, W 
Re.scarch Ctr. 

6.0294 I.EOAJ. l'AC"l'(>R.S IN IX’ONOMJ 
INC OF l.OCAl. I-I.OODIM.AIN ^ 
DEVICES IN TFin CONNK.CTIC’U r KIVL 

O. K. WII.I.KKE, Cicorgiii hist, of TcLhmilogy 

Uesourtes Ccmur 

6.0243 A PROGRAM FOR MlvEROPOl 

management 

G.I.. WILLI.XMS, l.ockwoocl Aiulrcw.s Ncwii 
6.0.185 PALACIOS COMPULIIKN.SIVi: PI 
- .SUMMARY REPOR I 

P. WILLIAMS. U S. Dcpi of Conuncfcc. Niit 

vice 

6.0391 FLASH FLOOD FOKIiCA.ST ING A 
PROC5UAM IN THE WES FHUN RLXilON 

T.T. WILLIAMS, M«iUs\na State Univcihity. V 
Research Ctr 

6.0126 DEVELOPMENT Ol- AN OPIiRA'I 
FOR MONTANA'S WAT'ItR lULSOURt 
CREEK RESERVOIR OPERATION 

J. A. WILSON, Iowa Slate University. Wi 

Research Inst. 

6.0089 PLANT SPECIES AS WII DI IKK 
EROSION CONTROL ON ’MUDIT A I'" 
LARGO RESERVOIR SYSTEM.S 

K. V. WILSON, U.S. Dept, of the Interior, Cieolu 
6.006S FLOOD FREQUENCY IN .SMAI I 

AREAS - MISSISSIPPI 


IN VESTKiA 1 (JK/AU I HUK 


HUKKILAiNta 


K.V. \V1150N, U S- Dept of the Interior, Geological Survey 
6.031 1 CITY OF JACKSON WATER RESOURCES 
STUDY 

D.A. VANGOEN, Univ of Wisconsin. Water Resources Center 
6.0413 THE USE OF DETAILED SOILS INFORMATION 
FOR DELINEATING AND REGULATING FLOOD 
PLAINS - LEGAL AND ADMINLSTRATIVE CON- 
SIDERATIONS 

V. VEVJEVICH. Colorado State University. Sch«H>l i»f En- 
ginceting 

6.0190 HYDROLOGY OF .SMALL WATERSHEDS 


HAIL 

J.T. Al.FOttE, Slate Div of Mines 6i Geology 

7.0009 URllAN GEOLOGY PLAN FOR CALIFORNIA ■ 
THE NATURE, MAGNITUDE, Jit COSTS OF GEOI.fKL 
1C HAZARDS A RECOMMENDATIONS FOR TTIFIR 
MITIGATION (AUHREV) 

C.E. ANDERSON. Univ of Wisconsin, Sch<»ol of Natural 
.Sciences 

?,00ia STUDY OF THE FEATURES AND ENEIKiY 
DUDOETS OF NORTHEASTERN COl ORADO HAIL- 
STORMS • ALSO. WISCONSIN 

L. bOO.N'E, Univ, of Nebraska. U .S D A. Nat. Rcsour l-c. Div 

7.00rtS ECONOMIC AND INSTITUTIONAL CON- 
SIDERATIONS OF SU'PPRESSING HAIL 

L..M. IIOONE, U.S. Dept, of Agriculture, Economic A Stal 
Analysis Div. 

7.0001 ESTIMATING CROP LO.S.SES DUE TO HAIL 
STATISTICAI. SUPPl.EMENr TO AGRICULTURAL 
ECONOMIC UEPOR L NO, 267 

L.M. ROONE, U.S, Dept of Agriciiliure. Economic Research 
Service 

7.0007 ECONOMIC AND INSTiT'UTTONAl CON- 
SIDERATIONS OF SUPPRESSING HAII, 

S.A. CHANGNON. Slate Water Survey 

7.0008 STUDIES OF HAIL DAT A IN 1970-72 - ILIJNOIS 

J.W. FIROR. Natl. Center For Atmospli Res 

7.0010 NATIONAL HAIL RESEARCH EXPERIMENT 
SUPPORT FOR 197.1 - COI.ORADO 

L.D. CfRANT, Colorado Stale Univeruity, School of EngmccTing 

7.00I3 EXTENDED AREA EFFECTS FROM l.CK'AL 
WEATHER MODIFICATION 

L.A. JONKS, U.S, Dept, of Agriculture, Farm Production 
Economics Div. 

7.0002 MEASUREMENT AND ANALYSIS OF FARM 
RISKS. LOSSES, AND INSURANCE 

C.M. .MORGAN, Univ. of Illinois, School of Liberal Arts 

7.0015 DESIGN OF HAIL SUPPRESSION EXPERIMENT- 
IN ILLINOIS 


C..M. SAKAMOrO, U S Dept of Commerce, Natl Weather 
Service 

7.0016 THUNDERSTORMS AND HAIL DAYS PROBA- 
im.ITTES IN NEVADA 

P.T. SCHICKEUANZ, Stale Water Survey 

7.0003 A STUDY OF CROP-HAIl. INSURANCE- 
RECORDS FOR NORTHEASTERN COLORADO WITH 
RESPECT TO THE DESIGN OF THE NATIONAL HAIL 
EXPERI.VIENT 

UNKNOWN, Natl Center For Atnxtspli Res 

7.0011 THE NATIONAL HAH. RESEARCH EXPERI- 
MENT SUMMER l‘J73 SUMMARY REPORT 

l(-NKN-OWN. U S Natl Science Fmindation 

7.0014 NATIONAL HAIL RESEARCH EXPriRIMENT • 
COLORAIX3. NEBRASKA, WYOMING 

J.J. VOR.ST, Purdue University. Agricultural Experiment Sta 

7.0004 SOYBEAN PHYSIOLOGY AND MANAGEMENT 

II. WEH'KMANN, U S Dept. t)f Cominerte, Environ. Research 
LalKuat(*rics 

7.0012 HAIL AND LIGHTNINfJ • COLORADO 

J.A. VOUNG, Baltelle Memorial Institute 

7.0017 TRACER STUDIES IN THI' NATIONAL HAH. 
RKSr.AUCH EXPERIMENT (NHRE) 


HURRICANES 

F.M. AODIvl.AAI., Univ. of Ctilifornia. School of Engineering 
8.00.51 PRELIMINARY REPORT ON AN ANALYSIS OF 
PROJECT 11 DATA (WAVE FORCES ON A Pll.E). 
HURRICANE CARLA, GULF OF MEXICO 

J.T-. AI.FOHE, Slate Div. of Mines it Geology 

8.0018 URBAN GEOLOGY PLAN FOR CALIFORNIA - 
THE NAT URE, MAGNTTUDE, & CO.STS OF GEOLOG- 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
MllIGAriONtABBREV) 

I..G. ANHKRSON, Univ of .Miami. School of Marine Science 
8.0006 APIM.ICA'riON OI' ECONOMIC ANALYSES TO 
HURRH:ANr: WARNINGS TO RF.SIDUNITAL AND 
RFiTAIL ACTIVI TIES IN THE U. S GULE OF MEXICO 
COAST AL REGION 

R.A. ANTHES, Penn State University, School of Earth 
Sciences 

8.0125 NUMERICAL STUDIES OI' RAINUAND CIRCU- 
I.ATIONS IN TROPICAL CYCLONES 

D.G. ARFV', Univ. of I’illsburgh, Graduate School 
8.0124 ALTERNATIVE ADJUSTMENTS TO NATURAL 
HAZARDS 

T.W. im.HORN, Gulf Univ. Res. Consortium 

8.0049 'THE USE OF GRASSES FOR DUNE ST ABILIZA- 
TION ALONG THE GULF COAST WITH INTTIAL 
EMPHASIS ON THE TEXAS COAST 



nisPER. 

SION <y\nBRf:V) 

VS H H()BB. US Afni\. W;iicru.i>s E<perinicnt Stalton 

nm\9 GAlVESrON HAY HURRICANF. SURGR • RR- 
PORf ^ FFH:C-|S OK UARRltRS ON TIDES. CUR- 
REMS. SAl.lNiTILS. AND DYE DISPERSION (AB- 
HRKV) 


B.R. BOhlSE. E: S Acro'y. Co.LSUl Engin Res Center 
X(l07Z SIORM SURGE ON TUF OPEN COAST • FUN- 
DAMFNTAI.S and SIMPl.iriEP PREDICTION 

J. BOTTOMS. U S Dept of Comtnerce, Nall Weather Sen'i'ce 
H.0097 GIANT WAVES HIT HAWAII 


S.J. HR(K;|I0S. U S Arrn>. Estuaries Division 
K.OOl.t TEXAS COAST HURRICANF SURGE MODEI. 
S11T)IE:S 

N.J. BROGDDN. U S Army, Walerswivs Experiment Slittion 
B.0040 fiAl.VEiSTON HAY HURRICANE SURGE STUDY 
. HARRHiHS ON HURRICANF. SURGE HEIGHTS - 
HVDRAIT.IC .MODEL INVESTIGATION 


G.K. Carrier. ILusaiJ university, School S)l' Arts 
K.flin NAVY ENVIRONMENT • Fl-UID MECHANICS 
RESEARCH 


C.E. CHATHAM, V S. Army. Waterways Experiment Station 
«.0n41 WAVE AND SURGE CONDITIONS AFTER 
PROPOSED EXPANSION OF MONTEREY HARBOR. 
MONTE-.RF.Y. CALIFORNIA • HYDRAULIC MODEL IN- 
VF.sriGATION 


HURkICAM): At.»INt-.r> jci-iu 

p. DER<;aRAIIEI)IAN. T R W' Incorixitmed 

8.0054 TROPICAl. CYCl.ONF. F.NIUIOY l UAN.SKI R 

K.l). D/KKER.S, U S. Pepl of C’ommcrcc. HuMilinp Re'circh 
Div- 

8.0074 HURRICANE CAMILl.l- - AUCiUS I l‘/0'I 

V.F. l>VORAK, US. IX-pt of Coinmcrcc. NttlL riivlrun 
titc Serv. 

HOOTS A 'n-CHNIOUE. FOR 1 1 IF ANAI V.SI.S AND 
FORI-CASTING OF TROPICAl . C'YCT.ONI- INII.NSI- 
TTf-S FROM SAT FU.ITI- I’ICIT:UI:S 

C.C. EA.SrFRBKOOK. Cal.sjitiii C'tn pnriili«>n 
8.0121 CASE SrUDIFS OF COASTAI. CONVKTIVE 
STORMS AS OnSf-RVI'O HY IKWI.I U HAOAIt 

M.A. liSrOQUE. Uiiiv. t)f Minmi. Sciuiof of Marine .Seieiite 
8.0006 HURRICANF MODlfTC'AITON MY CKHI) 
Sr.EOlNG 

F.E. FliNOKLL, T R W Incorimraicti 

8.0055 TROPICAl. CYCFONliS 

R.W. FKTT, U.S. Navy, Iviivhoii. IVcd. Res I ticilily 
8.005.1 TROPICAl. f'YCT.ONi; M(tVT-,MiNr 

FORHC'ASIS HASED ON OHSFUVATIONS I ROM 
SATF.l.l.lTCS 

A.F. FLANDERS, U S. Ocpi. of Coiniticrcc, Ofl’, of Myiltniiijjy 
8.0J0B VlSUAi .. IK. AND DAT A COl I .FC * J l< IN CAl’A 

Bii.rnb's OF nrr; goes sa i lt.i.i ri'; 


S.EL ("Dl.GAN, U S Navy. Povigtaciu'ate School 
K.0052 FURTHER VERIFICATIONS OF AND EXPF.RI- 
•MENTS TO IMPROVE THE MODIFIED HATRACK 
SCHEME FOR KORGCASTING THE MOTION OF 
TROPICAl. CYCLONES 

I). C'ORRF.LL, Smithsonian Institution 
8.000.1 EFFECTS OF TROPK’Al. STORM AGNCS ON 
THE CHESAPEAKE RAY 


K..P. FOttTSON, U.S. Army. Wmuiwuya Fxperltpom St.tiii«n 
«.(K)42 WAV!-: ANt> SUKGl' ACTION, MONTiWKY 
MARnOR. MONTTTU'V. C‘AI.I1T>RNIA . IN- 

VE.SIIGAHON 

W.T. FOX. Willi.ittis C'olleyc, Gnultiiitc Schmil 
8.0M8 PROFII.r. or A STORM • WIND. WAVI S AND 
EROSION ON i mp; .SOU nil-A.STT-RN SIIORI- OI I AKii 
MICHIGAN 


M.E. CRISWF.LL, U S Army, SV.iterwiijs Experiment Station 
8.0014 SURVEY OK GULK COAST STRUCTURAL 
DA.MAGE RESULTING KROM HURRICANE CAMILLE. 
AUGUST IV69 

HT- CRUTCHER, U.S ,Navy, Weather Service Command 

8.0080 ATLANTIC TROPICAL CYCLONE STRIKE. 

PRORABlLniES • VOLUME i • 24 HOUR MOVE.VIENT 

ILL. CRUTCHER, US Navy. Weather Service Command 

8.0081 ATLANTIC TROPICAL CYCLONE STRIKE 

PROBAHll.lTIES - VOLUME 11 - 48 HOUR MOVEMENT 

ILL. CKl'TCHKR, U S Navy, Weather .Service Command 

8.0082 ATLANTIC TROPICAL CYCLONE STRIKE 

PROnABILiriES • VOLUME III - 72 HOUR MOVE- 

MENT 


H.L. CRUTCHER, U.S Dept of Commerce. Nall. Climatic 
Center 


8.0122 All.ANriC TROPICAl. CYCLONE STRD 
PRORAlMiniES (FOR SELECTED STATIONS AP 
INK. MONTH OF SEPTEMBER) 


N.L. FRANK, U..S Dejil iif C'oniinerco, Nall. llniTic. me Center 
8.0IW4 ATLANTIC T TU>PiCAl . SYST F.MS ()l- l‘>72 

T.T. FUJJTA, Univ, of Chiengo, SclumI of Physlcol .Seieiucv 
8.0100 I»ROPOSl:I> CIIAKACTTiRIZA I ION OF' iOR- 
NADOES AND HURKICANF.S UV AREA AND INITN- 
SITY 

R.C. GENTRY, U.S. Dcpl. of C'oinnicicc, I'lwiraii. UeHHtvli 
I.ahoratories 

8.0057 HUKRICANI- MODHTCATION 

R.C. GENTRY, U.S Dept, of Commerce, (invirott Rcsc.ircli 
Laboratories 

8.0058 T ROPICAL MI-T'EOROI.OCilC PROIH .li.MS 

R.C. GENTRY, U.S. IXpl. (if Coiimicrce, Natl. Iliirrle.inc Res 
Lab. 

8.0085 HURRICANE DCnnifi MODIFICATION I-XPKRI- 
MENTS, AUGUST 1069 

C.R. GOODVViN, U.S. Dept of the Interior, Gctiloyicnl .Sim 
8.0027 ESTUARINE llYDROl.OGY OK TAMPA HAY 


,^•V'£STIGATOK/AUTHOIl 

\\ M, GRAY, Colorado Stotc University, School of Ertgincering 
8 0066 INVUSUGATION OF SATF.LU'VE ORSF.RVEIJ 
TYPHOON-HURKICANF. Ct.OUD CLUSTERS AND 
FLOW l EAlURES 

%'.M. GRAY, Colorado Slate University, School of Engineering 
8,0067 STUDIES OF CUMULUS HEATING AND THE 
CISK MECHANISM 

j,V. IIAl.l,, U S. Army, Coastal Hngin. Res. Center 
8.0019 CONCUnTE UL0C:K revetment NEAR 
benedict, MARYLAND 

W, HARRISON, Virginia Inst, of Marine Sci 
8,0134 FORECASTING STORM-INDUCED REACH 
CUANGF.S ALONG VIRGINIA’S OCEAN COAST 

T.C. HILI., U S. Army, Waterway.s Experiment Station 
8,0tl‘> JAMAICA RAY HURRICANE RAURIER STUDY 
NEW YORK 

j,r.H 0PE, U..S. Dept, of Conunerce, Natl. Weather Service 
8,(|Q86 COMPUTTrR METHODS APPl.tF.D TO ATl.AN- 
TICARLA TROPICAL STORM AND HURRICANE CLI- 
MATOI.OOY 

B.R. JARVlNPiN, U.S. Dept, of Commerce. Natl Hurricane 
Center 

8.0087 ODJECTIVE ANALYSIS OK SEA SURFACE TEM- 
PERATURES (S.ST) 

B.R. JARVINKN* U.S. Dept. «>f Commerce. Natl Hurricane 
Center 

8.0088 CIRCULATION EEAIUKES OF TROPICAL 
CYCLONES 

B. R. JARVINEN, U.S. Dept. »)f Coinnicrcc, Natl. Weather Ser- 

vice 

8,0129 OllJECTIVE ANALYSIS OF THE SEA SURFACE 
lEMPFRAVUUi: 

C. P, JKI.F.SNIANSKI, U.S. Dept. *>f Commerce. Weather 

ModificiUioii Prg Off, 

8.0059 A PREI.LMINARY VIEW OK STORM SURGES 
OnrORF AND AFTER STORM MODIITCATIONS 

C.P. JELESNIANSKI, u s. Dept, of Commerce. Techniques 
Development l.ah. 

8.0109 TROPICAL S TORM SURGE KORECASTING 

C.P, JELESNIANSKI, U.S. Dept of Commerce, Techniqiic.s 
Development Lal>. 

8.0110 SPIICIAL PROGRAM TO LIST AMPLITUDES OK 
SURGES FROM HURRICANES • I. LANDFALL 
STORMS 

C.P. JELESNIANSKI, U.S Dept of Commerce, Techniques 
Developnieiil Lab. 

8.0111 SPECIAL PROGRAM TO LIST AMPLITUDES OF 
SURGES FROM HURRICANES - PART 2 GENF.RAL 
TRACK AND VARIANT STORM CONDIT IONS 

t>-R. JOHNSON, Univ. of Wisconsin, Gratluate School 
8.0137 ENERGY, MASS AND ANGULAR MOMENTUM 

tamr.r rc /-«f? r:v-ru A-rDrimr-A I r'vr-i 


HURRICANES 

J. L. KING, U.S Natl Aero & Space Adm , Goddard Space 

Flight Center 

8.0104 MICROWAVE METHOROLOOY 

A. KUO. Virginia In.sl. of Marine Sci 
8.0135 OPERATION AGNES 

V. KURIHARA, Princeton University. Graduate School 
8.0120 MICRO AND MF.SOSCALI; GEOPHYSICAL 
FLUID DYNAMICS 

ft.D. Marshall. U.S Dept of Commerce. Natl. Bureau of 
Standards 

8.0076 HURRICANE EFFECTS ON PORT FACILITIES 

K. C. MCNAIR, U S. Army. Waterways Experiment Station 
8.0043 DISCHARGE CHARACTERISTICS OF HUR- 
RICANE BARRIERS. WAREHAMMARION. MAS- 
SACHUSETTS - HYDRAUl.IC MODEL INVESTIGA- 
TION 

A.R. MEALS, U.S. Air Force. Environ. Tech AppI Center 
8.0071 A SURVEY OF AVAILABILITY OF HUR- 
RICANE/TYPHOON packages AND AS.SOCIATED 
DATA 

A. J. MEHTA. Univ. of Florida, School of Engineering 
8.0024 KENNEDY SPACE CENTER OCEAN BEACH 

EROSION • FI.ORIDA 

B. l. MILLER, US Depi. of Commerce. Natl. Hurricane 

Center 

8.0089 PREDICTION OF HURRICANE DEVELOPMENT 
AND MOVEMENT WITH A RAROCLINIC MODEL 

P. MONTJOY, Coast Code Administraliort 
8.0010 REGIONAL CODE ENFORCEMENT - HAN- 
COCK. HARRISON AND JACKSON COUNTIES. MIS- 
SISSIPPI 

T. MURAKAMI, Univ of Hawaii, School of Art.s 

8.0098 USE OF SATELLITE DATA IN STUDIES OF 
TROPICAl- DISTURBANCES 

T. MURAKAMI, Univ. of Hawaii. School of Arts 

8.0099 THEORETICAL ANALYSIS OF LARGE-SCALE 
TROPICAL DISTURBANCES 

V.A. MYERS, U.S. Dept, of Cornmerce, National Weather Ser- 
vice 

8.01 12 JOINT PROBABILITY METHOD OF TIDE 
FREQUENCY ANALYSIS APPLIED TO ATLANTIC 
CITY AND LONG BEACH ISLAND. NEW JERSEY 

C. J. NAUMANN, U.S Dept, of C’ommercc, Natl Hurricane 

Center 

8.0090 GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS 

C.J. NEUMANN, U.S. Dept of Commerce. Natl. Hurricane 
Center 

8.0091 STATISTICAL-DYNAMICAL PREDICTION OF 
HURRICANE TRACKS 

J.W. NICKERSON, U.S Navy, Weather Research Facility 
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mm.o sr(jKM si.RC.r. ri-si arch 

r I ('At./. I'unluL- Schiuil of Cuil Hngm 

«Ul<i2 PROUABIUSTIC ANALYSIS OF ELASTO- 
PI ASIIC STRUC'U.'HFS 

J.M. PLl.I.sSitR. H S Dept of Cnmmcrco. N-ill Huiricanc 

NW)2 'i KHOR ANALYSIS OK HURRtCANf 
K)R( C ASTS 


(i.A. PU KKRISH. I S .Aimv sv.ucrvs.iis tupcfimcnl Slalion 

DISC IIAKGl CHARACrERIS I K'S OF HUR- 
KK ANK BARRIFR. EASI PASSAOE OK NARRAOAN- 
SI I I BAY. RHODE ISl A.S'I) • HYDRAULIC MODF.t. 
ISA KSiKiATION 


A.C. PIKK. i: S fKpi (if Omimcfcc. N.itl Hurricane Center 
XilOy.t BaROIROPIC PRtDK'flON OK HURRICANE 
(RACKS 

N PORK. L' S Dcpi of Coriiiicfce. 'lechumMCs Develop- 
ment 1 .!>' 

X.tHI.' MARiSE FNVIROSStENTAL PREDICTION 


N.A. PORK. L' S Dtfpt of Conimcfce. I cchniqitcs, Develop- 
nivnl L.ih 

8.PU4 SUMMARY OK SELECCED REfERENCT; 
MAIKKIAI. ON THE OCEANOGRAPHIC 
PHENOMI NA OF IIDFS. STORM SURGES. WAVES. 
AM) flRK.AKCRS 


N.,A. PORK. US Dcftl of Comincrce. Technfi|iics Develop- 
niertc I .ib 

X.IHIS MARINE CONDITIONS AND AUTOMATED 
FORKCASIS KOR THE ATLANTIC COASTAL STORM 
OF I KBRUARV l« 20. iy72 


N.A. PORK, U .S Dept of Commerce. Techntqncs Develop- 
ment Lab 

«.0n6 KORECASriNU r.MRATROPICAI. STORM 
SLRCiFS FOR THE NORIHEASt COA.ST OF TIIE 
USHED STATES 


A SACHS, Insl. Kof Defense Annly.sis 

80017 NATUKAI. DISASrf;KS OPl.lLVriO.Ss 

PLANNING FOR Sl.OWI.Y DliVLI .OJMNG OlSASllRs 
VOI-UME I 

II.S. SAFFIR. Unknown Inst or Indiv. Cir.itil 

8.00(17 THE NAT URL'- AND l•.XII•.NI OI SIUI'( H'R\| 
OAMAGECAUSiZD HY llimRICANl-; C’AMII J I- 

R.A. SAOKH. US Anwy. ^Viaet^vtlys Exporinieitt SMtinn 
8004S GALVESTON HAY miURlCANI- SUlUil- - Rf 
PORT I - El ITX rS Of PROPO.Si:i) IIARRII KS OS 
HURRICANE .SURGE Hl-IGHIS (AHBRl V) 

R.A. SACEH, U S- Army. WiUcrways l-xperiuteMt Slolinn 
H.0046 GALVl-STON HAY IIURKRANI- SUlHiE Rl 
PORT (2) EFf-EC.TS OF I>R< H’O.SIvD IIARIill lLS O.S 
TIDES. CURRENTS. SAI.INI ITHS. AND DVI! DISI'IR- 
SION (AHUREV) 

M. ,SCHKRF.R, U.S. Dept, of Coniineivc, Iviivinni ResiMtih 
l.jilmrnt«)rie.s 

8.0O6.Y HURRlCANE-TTITfCKJN DVNAMIC.S 

M. SCHKRFR. US. Dept (»r Commerce*. l•I^villMl 
Lahoralorics 

8.0064 HURRlCANn (KT:AN IN I l•;UAC■HON 

J.R. SCHUUKI., Rihns lUvpkim UniversUy. (ii.uliMic S 1 .U 00 I 
8.0009 ASSESSMENT OT Tnii. PIlYSlCAl AND 
Ol-:OLO<;iCAL EFFF.CMS f)F TUOPICAI SIORM 
AGNES ON )Hr- UPPER (TIl-SAPl AKi: IIAV AND 
SCI.ECIT.D TRIHU I ARIl'.S 

W.N. SFICl.HL Texus A iSi M Univer.sliy Sysieni. Gt.iiluilc 
School 

8.0I2H INVl-STUtATTON OF SMORlT.INp: CHANfiES A1 
.SARGENT IH-ACTI. T'l'XAS 

l).J. SIIE^A, Colorado .Slolu I Iniversily. .School of ITigiMtoitni-: 
8.0069 THE STRUCTURE: AND DYNAMICS UK llfl 
HURRICANES INNER CORI- RI-CHON 


J.C. PI RVLS. U S Dept of Commerce. Natl Weather Service 
H.0127 SOUTH CAROLINA HURRICANES OR A 
DESCRIPTIVE LISTING OF TROPICAL CYCLONES 
THAT HAVE AFFECTED SOUTH CAROLINA 

D.B. RAO, Univ of Wisconsin, School of Lcuers 
8.0I.I8 NUMERICAL .STUDIES IN THE CIRCULATIONS 
AND .STORM SURGES IN LAKE ONT ARIO 

W.F. RKP.S', U S Dept of Commerce. Center For Boilding 
Technology 

8.0077 DESIGN. SITING, AND CONSTRUCTION OF 
LOW COST HOUSI.NG AND COM.MUNITY BUILDINGS 
TO BETTER WITHSTAND EARTHQUAKES AND 
WTND.S FORMS 

S.I.. ROSKSTHAL, US Dept of Conimerco, Environ. 
Research I.ahoraturii-'i 


II.IL SIMMONS, U.S. Army. SViitci wny.s Expcriinent St.Aioii 

8.0047 PROTHCTTON Of- NAURAGANSiU T HAY FROM 
HURRICANE. SURGES 

R.II. SIMPSON, U.S Dept, of Commerce, Nall. Wentlicr .'icr- 
vice 

8.0005 ATLANTIC: HURIUCANI- Sl-ASON OL‘ \'n} 

R.II. SIMPSON, US. Dept iif Coninierce. Natl- Iliirric.inc 
Cenici 

8.0094 LANDFALL IIRUOUS IN IIUUUUANK 
FORECASTS 

R.II. SIMPSON, U.S. Depl ol‘ C'oinmcice. Null. Wc.iiIut Ser- 
vice 

8.0KT0 A DECISION PRfX'EDDRl- FOR APPl.lCAllON 


R.H. SIMPSON, U.S. Depl of Commerce. Nall. Weather Ser- 
vice 

8 0132 ATLANTIC HUURICANt FROQUENCIES 

along THK U.S COASTLINE 

CJ. SONIJ, Louisiana State Univ. Systems, Coastal Studies In- 
stitute 

8.0103 REACH CHANGES liY EXTRAORDINARY 
WAVES CAUSED DY HURRICANE CAMILLE 

II. B. STKWART, U S. Dept of Commerce, Environ Research 
Laboratories 

8.0065 SEA-AIR INTERACTION LAIJORATORY 

OPERATIONS 

A.L. SUGG, U.S. Dept of Commerce, Natl Weather Service 
8.fli)l6 MEMORAHLE HURRICANES OI- THE UNITED 
STATES SINCE 197.3 

F.J. SWAVE, Univ. of Delaware, School of Arts 
8.0001 COASTAL STORM DAMAGE WITH SMICTAL 
REFERENCE TO THE DELMARVA REGION OF 
DELAWARE. MARYLAND. VIRGINIA 

I.C. TAM.ANT, U.S. Army, Walorwtiy.s Exporinienl Station 
8.Cfl48 EFFECTS ON LAKE PONTCHARTRAIN, LA.. OF 
HURRICANE SURGE CONTROL STRUCTURES AND 
MISSISSIPPI RIVER. GULP OUTLET CHANNEL 

fl.C. TIIOM, U.S. Dept, of Commerce. Natl Ourcaii of .Stan- 
dards 

8.0078 WIND AND SURGE DAMAGE DUE TO HUR- 
RICANE CAMILLE 

UNKNOWN. U.S. Excc. Office of the Prev. Off of CmergciKy 
Pteparednest) 

8.0001 THE FEDERAL RESPONSE TO TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COM- 
MITTEE ON PUBLIC WORKS. SUHCOMMITTEE ON 
DISASTER RELIEF 

UNKNOWN. U.S. Depl. of Commerce. Null Oceanic & At- 
mos Admin. 

8.0004 FEDERAL PLAN FOR METEOROLOGICAL SER- 
VICES & SUPPORTING RESEARCH - FISCAL YEAR 
1974 

UNKNOWN, State Res. A: Dev. Center 

8.0011 GRANT TO DESIGN A REBUILDING PLAN FOR 

GULFPORT. MLS.SISSIPPI. TO RESTORE THE 

DA.MAOE or HURRICANE CAMILLE, VOLUMES I. M. 
& III (ABBREV) 

UNKNOWN, Suite Res & Dev. Center 

8.0012 GRANT TO DESIGN A REBUILDING Pl.AN I-OR 

GULFPORT. MISSISSIPPI. 'TO RESTORE THE 

DAMAGE OF HURRICANE CAMILLE. VOLUMES IV 
& V (ABBREV) 

UNKNOW.N, U.S Coastal Bend Reg Comm. 

8.0015 HURRICANE CELIA REDEVELOPMENT 

UNKNOWN, U.S. Dept of Commerce. Nidi. Oceanic & At- 
mos. Admin. 

8.0020 NATIONAL HURRICANE OPERATION PLAN 


UNKNOWN, U S. Dept of Commerce. Natl. Ocetinic & At 
mos Admin. 

8.0022 FINAL REPORT OF THE DISASTER SURVE'i 
TEAM ON T HE EVENTS OF AGNES 

UNKNOWN, U.S Dept of Commerce. Nall Oceanic & At 
nios Admin 

8.0023 THE HOMIiPORT .STORY - AN IMAGINAR’t 
CITY GETS READY FOIi A HURRICANE 

UNKNOWN, L' S. Army. Engineer District 

8.0025 BAl. HARBOUR. FT.ORIDA PARTIAL BEACH 
RESTORATION. BEACH EROSION CONTROI. AND 
HURRiCANF. PROTECTION PROJECT. DADH COUN 
TV. Fl,ORIDA 

UNKNOWN, Miaitii F'cticral Executive Board 

8.0026 EVACUATION OF COA.STAL RESIDENTS DUR- 
ING HURRICANES A PILOT STUDY FOR DADE 
COUN TY. FLORIDA 

UNKNOWN, U S Army. Engineer District 

8.0028 JHKYLL ISLAND. GEORGIA. BEACH EROSION 
CONTROI. AND HURRICANE PROTECTION 

UNKNOWN. U S. Air Force. Air Weather Service 

8.0029 WATER WARNINGS AND SPECIALIZED 
FOREC'ASTS 

UNKNOWN, U.S. Army, Engineer District 

8.0030 GRAND ISLE. LOUISIANA, AND VICINITY 
HURRICANE PROTECTION ASSOCIATED WATER 
FEATURE. BAYOU l AFOURCHE • LOUISIANA (AD- 
BRF.V) 

UNKNOWN, U.S, Army, Engineer District 

8.0031 NEW ORLE.ANS TO VENICE. LOUISIANA. HUR- 
RICANE PROTECTTON 

UNKNOWN, U.S Army, Engineer District 

8.0032 LAKE PONTCHARTRAIN, LOUISIANA AND 
VICINIT Y • hurricane: PROT ECTTON PROJECT 

UNKNOWN, U.S. Army, Engineer District 

8.0033 MORGAN CITY. LOUISIANA. AND VICINITY 
(FRANKLIN AND VICINITY AREA) 

UNKNOWN, U.S. Army, New Engliiiul Divi.sion 

8.0034 HURRICANE PROTECTION PROJECT, STRAT- 
FORD. CONNECniCUT 

UNKNOWN, U.S Army, New England Division 

8.0035 OPERATION AND MAINTT-NANCE OF NF:W 
BF:DF0RD HURRICANE BARRIER. MASSACHUSETTS 

UNKNOWN, U.S. Army, New England Division 

8.0036 OPERATION AND MAINTENANCE OF NEW 
BEDFORD HURRICANE BARRIER, NEW BEDFORD. 
MASSACHUSETTS 

UNKNOWN, U.S. Army, New England Division 

8.00.37 NEW l.ONDON HURRICANE PROTECTION 
PROJECr, NEW LONDON. CONNECT ICUT 

UNKNOWN, U.S. Army, Engineer District 

8.0050 VIRGINIA BEACH, VIRGINIA • BEACH ERO- 


SIMON Iivr Of soirrHEAST hurricane dis- 
ASII.K RCI iff act Nft5 

I NKNOWN. I'S N.tll A«m & Space Adm-. John F. Ken- 

«.((0K.i ''m-KRICANF PRFFARFDNESS AND CONTROL 
IM AN 

ISKNOWN. US IX'pt of Commerce. Nall Hurricane Res 

X.onts PROJtrr STOR.MFL'RY ANNCAI. REPORT 197! 
l'NKNO\\N. (Xcjfi Daia Systems Inc. 

«.oio 5 emending the computerized 

7 VPHOON/TROPK'Al STORM PREDICTION PRO- 
ORAM (TYPIKX)N 72) TOWARD SEVEN DAYS 

l;sKNO!V.N. EvS Deni «f Commefce. Nall Oceanic Si At- 


nu's Atlftiin 

«.(I107 HURRICANE MOOIMCATION RF.SEAHCH 
I PROJECT SlORMFtRY) 


MEXICO 

K.E. BRABIl. U S Oopt nfthc Iiilcii«*i, Oc 
9.0(127 SANT A CRUZ COUNT Y COO 

E.K. BRAIHE U S. Dept. t)flho Inierior, C5c 
9.002H nARTHOUAKI- UA/.AUD F 
FRANCISCO RAY REOION 

R.ll. CAMPIIELL, U.S Dcpl of the Intel 
vcy 

9.0029 GEOLOGY OF THE POINT I 
GLE AND THE LO.S ANCilT.I S C 
THF TRIUNI-O PASS OUADRANOI 
CO. COOPLRATTVE. CALIFOUNIA 

J.M. CA'IT'EUMOIX. U S, Dept of the 
Survey 

9.0041 GEOLCX'rY Ol* THF. RAPID CT 
DAKOTA 

P.C. CLARK. Stale Hij’Juvay Ciniiinission 
9.001.7 WATER DRAINAGE FROM R 
PRF.VENrOR HALT FILL 


I NKNOWN. L S Dtfpi of the Inlcfior. Geological Survey p j n^wiS, U.S DcpI. of the liitctU»r. Bui 

«.nL7.7 SEDIMENT MOVF..MENT AND HILl-SLOPE 9.000H RIPRAP .SLOPE PRO'U-X’IT 

MORPHOIOGY IS IHF. CENTRAL APPALACHIAN - A REVIF.W OF I 

REGION VIRGINIA PROCEDURES 


Y.K. WES, Univ of mifunv Sehoi>» of Engineering J. DENOYfCU, U S. Natl. Aern. Spiicc At 

H.OIOI PKObAOll.lSHC MODELING OF F.XTREMF. 9.0050 REMOTE SI-NSING Al‘ 
l.OADS HYDROLOGY AND CJEOl.(KlY 


F.M. NNMITE. Lniv of Rhode Waml. School of Engineering 

g. OUft ANALYilCAL PHYSICAL MODEL 

I,. II. \S RIGHT, I ouisiana State fmv Systems. Co.i$ial Studies 
Instiiule 

h. OOOH EFFECTS OF HURRICANE CAMILLE ON THE 
l.ASDSCAPE OF THE BRE TON-CIIANDEI.fcUR 
ISLAND CHAIN AND THE EASTERN I’ORTION OF 
THE LOWER MISSISSIPPI DELTA 

C'.V. VA.STf, Unj» of DcLiware. SehiMil of Marine Science 

8.0070 SrATISriCAL PREDICTION OF HURRICANE 
STORM SURGi: • SOME MATHEMATICAL CONCEPTS 
RELATED TO STOCTlASTIC SPECTRUM ANALYSIS 
tABBKEVj 


LAND SLIDES 


T.(J. ABRA.M.S', L'niv of Texas. Ctr. For Highway Research 

9.002.7 A SURVEY OF EARTH .SLOPE FAILURES AND 
RF..MLDIAL MEA.SURES IN TEXAS 

J.T. AI.FORE, .Stale I)i\ of Mines it Geology 

9.0007 URBAN GEOI.OOY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
IC HAZARDS & RECOMMENDATKTNS FOR THEIR 
MITIGATION (ABQRLV) 

L.-N. Al.SOURl, St. He Dept of Highways 

9.0016 SLOPE SiAim.tTY OF CUTS IN ONTONAGON 
CT.AY 


T.W. DHmi.KK, U.S. Dept of the liHutior. 
9.0001 UnOlONAl. ('il'OLCKiK' FlU 
ANDREA.S FAULT - C'ALIFOUNIA 

K.R. EVKUF/n', Ohio Siutu Univursity. Sel 
9.0057 l.ANDSl.lHS IN SOUmEASTF 

R.A. FORSYTH, Slate Div. nf f llgluvays 
9.0005 F.AR I HWORK UlilNl < )l<('i:M 
• LOS ANOlil.US AIU=A 

K.A. FORSYTH, Statu Div. of I Ilgliwjiys 
9.0037 LIME SOIL STAHII.IZA'I ION -* 

K.L. FRKDRIKSECN, U S. Dept, of AKriciil 
Sc Rg F.xp. Sta 

9.0062 EROSION AND SEDIMI-NT A 
ROAD CONSTHUC rU7N AND 'i lMi 
UNSTAULE SOILS IN rHUl-T. I- 

OREGON wati ;rshi:ds 

G. GOODWIN. U.S NiUl. Aero. ‘ 
Research Center 

9.0035 RI-MOTR SEN.SING !OK Cif:( 
AND DISASTERS. MINE AREA CO^ 
MAPPIN(3 AND LAND USE Pl.ANN 

C. T. GORMAN, Slate Hur. of Hlglnvny.i 
9.0015 LANDSLIDES - KENTUCKY 

D. H. GRAY, Uiiiv. of Michigan. Sclunil of 
9.0051 EFFECTS OF DEFOKOST AT l 

BILITY OF NATURAL SI .OPE.S - Of 


D.H. GRAY, Univ. of Michigan, School of Engineering 
9.0{IS2 effects OF FOREST CI.F.AR-CUTTING ON 
the STAmi.VrY of natural slorhs 

H.C. GREENE, U S. Dcpl. of ihe Interior, Geological Survey 

9.0030 MONTEREY BAY • CALIFORNIA 

J.V. HAMEL, Hamel Geotechnical Consultants 
9.0021 ROCK STRENGTH FROM FAILURE CASES - 
POWERHOUSE SLOPE STABILITY STUDY. FORT 
PECK DAM. MONTANA 

J.ll. HAVENS, State Div. of Res. 

9.0014 INVESTIGATION OF LANDSLIDES ON 
HIGHWAYS 

CJ. HAYES, State Dept of Highways 
9.0019 SLOPE STAHILIIY OF CER'IAIN SF.LF.CIEO 
COLLUVIAL SOIL.S 

•A.M. JOHNSON, Stanford University, School of Eartit Sciences 
9.0003 MOBILIZATION OF DEBRIS FLOWS 9y7.1-EN 

D.M. KEADY, State Gcol. Survey 
9.00SJ ACKER LAKE LANDSLIDE. MONROF COUN- 
TY. MISSISSIPPI 

P.F. KERR, Columbia University, School of Arts 

9.0017 CLAY MOlilLlTY IN RIDGE ROUTE LAND- 
SI. IDES. GORMAN. CALIFORNIA 

P.F. KKRK, Columbia University, School of Arts 
9.0056 THE INFLUENCE OF CLAY MINERALS ON 
SURFICIAl. EARTH MOVEMENTS 

D.K. I.EER, State Highway Department 

9.0018 INVESTIGATION OF RED RIVER VALLEY 
OGOLOGY - EFFECTS ON STRUCTURE DESIGN AND 
PEiRFORMANCE 

F.B. I.EIGIITON, Glendora City Government 
9.0026 ENGINEERING GEOLOGIC REPORI OF 
GENERAL Pl.AN STUDY FOR THE CITY OF GLEN- 
DORA. CALIFORNIA 

R..M. LINDVALL, U S. Dept, of the Interior. Oeologtcal Survey 
9.0042 DENVER METROPOLITAN AREA, COLORAIX) 

R. MEi.ARNS. State Div of Highways 
9,0006 SUBAUDIRLE ROCK NOISE (SARN) AS A MEA- 
SURE OF SLOPE STABILl l Y, CALIFORNIA 

R. MKARNS, Slate Malerialr- & Res. Dept. 

9.0039 EVALUATION OF THE ION EXCHANGE LAND- 
SLIDE CORRFiCTION TECHNIQUE 

R.lf. MERRILL, U.S. Dept, of the Interior, Bureau of Mines 
9.0009 LOCATION OF SLOPFi FAILURE PLANES 

G. Univ. of fllinois. School of Engineering 

9.0012 STRESSSTRAIN-TIMF. BEHAVIOR OF SOIL 
AND ROCK UNDER TRIAXIAL CONDITIONS 

R.P. MILLER, U.S. Dept, of the Interior, Gcologtcal .Survey 
9.004.Y SURFICIAL GEOLOGY OF JUNEAU AND 
vrr’iiMirv iipham arfa At aci^a 


J. K. MITCHELI., Univ of California, School of Engineering 

9.0025 COLLABORATIVE RESEARCH ON SOIL-CE- 
MENT SLOPE PROTEC i >N FOR EARTH EMBANK- 
MENTS 

VV.F. NOREIX, Stale Dept, of Transportation 

9.0061 MEASURE AND DEPICT TROUBLE AREAS IN 
STEREO-MODELS • OHIO 

T.W, OFFIELD, U.S. Dept, of the Interior. Geological Survey 

9.0044 DENVER-FRONT RANGE URBAN CORRIDOR 

K. L. PIERCE, U.S Dept, of the Interior, Geological Survey 

9.0045 MOUNTAIN SOILS. FRONT RANGE URBAN 
CORRIDOR 

G. PLAFKER, U.S Dept, of the Interior, Geological Survey 

9.0031 ALASKA GEOLOGIC EARTHQUAKE HAZARDS 

D.ll. POOLE, Univ. of California. School of Physical Sciences 

9.0036 DEFORMATION CHARACTERISTICS OF HlLl. 
SLOPES & CMANNELWAYS IN 2 DIFFERENT EN- 
VIRONMENTS AS DEPICTED BY REMOTE SENSOR 
RETURNS - CALIFORNIA 

D.ll. POOLE, East Tenn. State University, Remote Sensing In- 
stitute 

9.0063 DEVELOPMENT OF CRII'ERIA FOR RECOG- 
NIZING & IDENTIFYING SLOPE FAII.URE FORMS AS 
DEPICTED BY REMOTE .SENSOR RETURNS • NORTH 
CAROLINA 

D.ll. RADBRUCIIHAI.L, U.S. Dept, of the Interior, Geological 
Survey 

9.0002 REGIONAL SLOPE STABILITY STUDII-S • 
CALIFORNIA AND PENNSYLVANIA 

J.F. KF.DLINGKR, U..S. Army, Missouri River Engr. Div. 

9.0054 ROCK STRENGTH FROM FAILURE CASES 

J. SCIILOCKER, U .S. Dept, of the Interior, Geological Survey 

9.0032 GEOLfXJY OF THE POINT BONITA OUADRAN- 
OLE. CALIFORNIA 

VV.I.. SCIIROEDKK, Oregon State University, School of En- 
gineering 

9.0020 FLOW SLIDE CON TROL WI TH SLOPE REVET- 
MENTS 

(».0. SCHWAB, Ohio Stale University, School of Agriculture 

9.0059 STABILIZATION OF STEEP LAND SLOPES • 
OHIO 

J. SCULLY. State Geol. Survey 

9.0022 LANDSLIDE STUDIES IN SOUTH DAKOTA • 
REPORT NO.l - LOCATION OF AREAS WITH HIGH 

I.ANDSl.IDE POTENTIAL IN THE PIERRE SHALE 

J.B. SEED, Calif. Inst, of Technology, Graduate School 

9.0004 GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED U.S. NAVY INSTALLATIONS 

J.F. SHRODER, Univ. of Nebraska, School of Arts 

9.0055 TREE-RING DATING & SPATIAL ANALYSIS OF 
LONG-TERM .SLOPE MOVEMENTS - UTAH 


iNVi-S'r 


I and si IDi^S 


[ AS. . SMITH, suite Di^ 

w (• SMITH. St.ise Survej 

■J.onil PSGlSriiRlNG GEOLOGY - ILLINOIS 

|) S SSSANSrON. LS Otpl ..t Afericuliufc. P. 1 C NAV For & 

goo' 24 'mloianics of drhris avalanching in 

SJIAI I OSS I ILL soil S OF SOLTHtAST ALASKA 


I NKSOSSN. Irampiirt-ition Res Board 
g.OniO -SHFAR STRENGTH 01 FINE GRAINED SOILS - 
SSFSI POINT. NEW YORK 

I SK.NOSSN. V S Dept of the Interior. Bureau of Reclama- 

4 0047 I VaLLATION OF CRITERIA FOR LANDSI IDF. 
ANALYSIS AS PRESENTED IN THE U S G S 


INKNOWN. US Dept of the Interior. Geological Survey 
4()<I49 PROfiRAM DESIG.S-I97I - SAN FRANCISCO 
HAY lUiCilON FNVIRON.MEN T AND RESOURCES 
}‘l aNNING STUDY 


H.C. W aGNKR. U S Dept of the Interior. Geological Survoy 
9.0U.LI ACTIM- FAULTS .AND GEOLOGIC HAZARDS. 
PI MVGU to WILMINGTON. CALIFORNIA 


J.IL WELLS. U S Dept of the Intenoi. Geological Survey 
4.tm« HAMILTON 2 DEGREE 


T.K. W L, Ohio Stale University. School of Engineering 
9.0060 ENVIRONMEN'I AL INFLUENCES ON STAIJILI- 
I V OF SOIL MASSES • ALASKA AND OHIO 


R.E. YLRKES, U S Dept of the Inlcritvi. Geological Survey 
‘}.<i(LI4 MALIHU HEACH QUADRANGLE AND THE 
UNINCORPORATED PART OF THE TOPANGA 
OLADRA.SGI.E. LOS ANGELES COUNTY COOPFRA- 
IIVK. CALIFORNIA 


L.AND .SUBSIDENCE 


J. T. ALFOKE, Sljic Div of .Mines & Geology 

lO.OOO.I URBAN CiFOI.OGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
IC HAZARDS & RECOMMENDATIONS FOR THEIR 
•MITIGATION (ABBREV') 

K. R. BATES. U S Army. Waterways Experiment Station 
fO.0009 DETECTION OF SUBSURFACE OPENINGS - 

INDIANA, MISSOURI 

L. ,V. RL> LK. U S Dept of the Interior. Geological Survey 
10.0015 MASS PROPERTIES OF OIL FIELD ROCK.S • 

CALIFORNIA 

t.C. CALHOUN, L) S Army. Waterways Experiment Station 
10.0030 VERIFICATION OF EMPIRICAL METHOD OF 


A.E. COKKR. U S. Dept, of the Interior. Cii 

10.0029 REMOTFi SENSlNCi. ALl-Al 
river BASINS. FLORIDA 

A. P. DELFLACIIE, l.aniar Univorsiiy. Selto 

10 0032 CONFROl. OF LAND SUlH 

TEXAS GULF COAS T AREA 

C. R. IHJNRUI). U S. l>e|H of Oic Interioi . ( 

10.0004 COAl. MINE DL.fOHMA 
SOMERSET. C.Ol.OKAIX) 

D. O- FLETCHER. U S IXipl of the Interioi 

10.0005 DEVTiLOl* METTIODS l•<)K i 
COMPONENT.S OF' CiKOUND MO 
MINE WORKINGS 

R.K. GAimVSCH. U.S Dept of the Inter 
vcy 

10.001 1 I.AND-SURFACT. SUHSIDIT 
AREA. TEXAS 

R.K. GABUYSCH, U S. Dept, of the Inter 
vey 

10.0012 LAND-SURFACI-: SUHSIDI-N 
AND SEAHROOK AREAS, I IvXAS 

W.K. HANSEN, U.S. Dept, of the Inicrior. < 

10.0020 DENVER URBAN C'ORRIl 
COI.ORAIX) 

J.G. JACKSON, U.S, Army, Waicrwiiys lixi 

10.0010 STUDY OF GROUND Si 
LIOUEFACTION AS A MliCHANIS 
OF MH.Ti ARY INST ALLAT IONS 

D.M. KKADY, MissiKsi[)pl St Uiiivetsiiy, Sc 

lO.OOOH STATUS OF LAND SUIISI 
CiROUND-WATTlH WITIIDRAV/AL It 

R.W. LIvMKE. U.S. I5epl. of tlie Interior, <) 

10.0021 ENCilNEEUINCr GL.Dl.OOY R 
STUDIES OFCOAS I AL COMMIJNIT 

R.I. LFAVF.I.LEN, Arelic Inst of Noilli Anv 

10.0025 SfUD!i:S ON THE n.UVlAl 
ARCTIC rOASTAl. PLAIN PKOVII 
ALASKA VOLUME 1 

B. E. LOFGRKN, U.S. Dept, of the liiteri.jr. 

10.0017 SUILSIDENCE. AND RIT AT 

GEOTHF.RMAt. SYS TEMS 

T.A. MORGAN, U.S. Dept, of the Interior. I 

10.0022 DF.ViiLOP DltSIGN CTtlTElJ 
SAL T-DOME DEPO.STLS T O MINIMIi 
SIDENCU 

R.D. MUN.SON, U.S. Dept, of the liilorior. I 

10.0006 MICROSEISMIC DET ERMIN 
MINE EN TRY STAUll.lT Y 

J.G. NEWT’ON, U.S. Dept, of the Interior, ( 


U. PLaKKER, u s Dep». of the Interior, Cieologicnl Survey 
10.0016 ALASKA GEOLOGIC EARTHQUAKE 
HAZARDS 

J.F. POLAND, U S Dept, of the Interitir, Geological Survey 

10.0018 LAND-SUBSIDENCE STUDIES IN CALIFORNIA 
. TO STUDY THE EXTENT. MAGNITUDE R 

J.F. POLAND, U S. Dept- of the Interior, Geologicut Survey 

10.0019 LAND SUBSIDENCE STUDIES IN THE SAN 
JOAOUIN VALLEY ■ CALIFORNIA 

J.D. SEED. Ciilif Inst, of Technology, Griidunte School 

10.0002 GENERAL REVIEW OF IHE SEISMIC 
HAZARD TO SELECTED U S NAVY INST ALLATIONS 

W.J. TESCH, U S. Dept, of the Interior, Bureau of Mines 
10.002.' ESTABLISH TECHNIOUES FOR MQNnT)ttlNG 
SURI ACF SUBSIDENCE OVER MINED AREAS 

'V.L. TROCK, Texas A & M Univeisily System, School of 
Agficuliare 

10.0001 COST.S OF LAND SUBSIDENCE IN THE 
HOUSTON-GALVEST ON AREA, TEXAS 

UNKNOWN, Unknown Inst or Ituiiv. Gratu 
J0.003J DEMONSTRATION Ol- A TECHNIQUE l-OR 
I.IMiriNG THE SUBSIDENCE OF t.AND OVER ABAN- 
DOMED MINES ROCK SPRINGS, WYOMING 

B. G. VOLK, Agric. Res. &. Eciue. Center 

10.0028 SUn.SlDENCE INVEST IGAT IONS ON ORGANIC 
SOILS 

C. WIMKKA, Stale Highway Department 

10.0014 ARIZONA EARTH ITSSURE INVESTIGATION 

A.G. UINSIT>W, U.S. Dept, nf the Interior, Geological Survey 
10.0013 CO.NTINUING OUANTIT ATTVE GROUND- 
WATER ST UDIES IN THE HOUSTON DISTRICT 

F.D, WRIGHT, Univ of Kentucky, Scliool of Engineering 
10.0007 ROCK MECHANICS STUDY OF SHORTWALL 
MINING • KENTUCKY 

VV.N. VOL'N(»S, U S- Dept, of Cite Interior, lUireau of Mines 
10.0024 MEASUREMEN I AND EVALUATION OF SUB- 
SIDENCE OVER A COAL MINE WITH VARYING 
OVERBURDEN THICKNESS 


SNOWSTORMS 

J.T. ALFORE, Slate Div. of Mines & Geology 

I 1. 0001 URBAN GEOLOGY PLAN FOR CALIFORNIA • 
THE NATURE. MAGNITUDE, & COSTS OF GEOLOG- 
IC HAZARDS & REC(3MMENDAT!ONS FOR THFJR 
MITIGATION (ABBREV) 

R.>V. HARMS, U.S. Dept, of Commerce, Natl. Weather Service 

11. 0005 SNOW FORECASTING FOR SOUTHEASTF.RN 
WLSCONSIN 


A.I. MCCONK, M B Associates 

n.0002 SNOW AND ICE DETECTION AND WARNING 
SYSTEMS 

M.E. MILLER, U.S. Dept of Commerce, Weather Bureau 
11.0009 FREQUENCY AND INTENSITY OF FREEZING 
RAIN/DRIZZLE IN OHIO 

ILL, NF.LSON, U.S Dept, of Commerce, Natl Weather Service 

11.0006 A .SYNOITIC CI.IMATOI.OCY FOR 
SNOWSTORMS IN NORTHWESTERN NEVADA 

R.D. TABLEK, Rocky Mtn Fnrc.st & Range Sta 

1 1.0008 DETERMINATION OF SNOW PENCE DESIGN 
CRITERIA, AND DEVEl.OPMFiNT OF A HANDBOOK 
FOR SNOW CON T ROI. 

UNKNOWN. U S. Dept, of Ctmimercc, Natl Oceanic & At- 
mos. Admin 

11.0004 NATIONAL EAST COAST WINTER STOR.MS 
OPERAT IONS PLAN 

II.K. WEIC.'KMANN, U S Dept of CiMiinierce, Atmospheric 
Phys & Chcni. Lab. 

11.0003 THE MODIFICATION OF GREAT LAKES 
WINTER STORMS 


TORNADOES 

J.T. aLFORIv, Slate Div of Mine.s Ai Geology 

12.0011 URBAN GEOl.OfiY PLAN FOR CALIFORNIA • 
THE nature. MAGNITUDE, & COSTS OF GEOLOG- 
IC HAZARDS A RECOMMENDATIONS FOR THEIR 
Mi ne. A VION I AUBRF.V ) 

S.I.. BARNES, U.S. Dept of Commerce. Null. Severe Storms 
Lab 

12.0007 MORPHOLOGY OF TWO lOHNADlC STORMS 
- AN ANAI.YSIS or NSSl. DATA ON APRIL .10, 1970 • 
OKLAHOMA CITY, OKI.AHOMA 

S.I.. BARNICS, U.S Dept of Ca.mmcrce, Environ. Rosearcli 
l.aboralorie.s 

12.0023 SEVERE STORM MORPHOLOGY 
OKLAHOMA 

S.I.. BARNES, U.S. Dept- of Commerce, Environ. Research 
Laboratories 

12.0024 PAPERS ON OKLAHOMA THUNDERSTORMS, 
APRIL 29-30, 1970 

.S.A. CIIANGNON, Slate Water Survey 

12.0017 DENSE RAIN GAGE- NETWORK PROJECTS - 
ILLINOIS 

S.A. CIIANGNON, Stale Water Survey 

12.0032 .STUDY OF URBAN EFFEC'TS ON PRECIPIT A- 
TION AND SEVERE WEATHER AT ST. LOUIS - IL- 
LINOIS 

J.R. COOLEY, U.S. Dept, (.f Commerce, Natl Weather Ser- 
vice 


m r IN ce-n trai. Oklahoma • June i966 - may 

C.Ci. t'l l.VKk. I' S Dfpt of Commerce. Nall Bureau of Slan- 

il.it.U 

12.00(11 DISASrrR I.SA'f-STIfJATIONS 

HM.fA. L' S Air Force. Fmiron Tech. AppI Center 

I2l)0(U IML OCIIf:I.TBI-F. lOBNADO • A CASH 
Sirov - MISSOURI 

T.T. H JITA. Unii. of Chicago. School of PhjMcal Sciences 

I2.0(M0 LSriMAft OF MA.XI.MU.M WIND .SPCFOS OF 
lORNAOOrS IN THRF.F: NOUTIIWESI liRN STATES - 
IDAHO. ORI GON. WASHINGTON 

T.T. HJIfA. Inn of Clne.igo. SchcHil of Ph)sical Science.*; 

12.00.0 PROPOSED CHARACTERI/ATION OF TOR. 
NAlKltS AND HURRICANES BY AREA AND INTEN- 
SITY 

k.K. GKNTRV. 1.' S. Atomic Fnergv Commission. Los Alamos 
S».ivmifii; 1 ah 

12 (MJIV NL'.MFRICAl. ANALYSIS OF TORNADO WIND 
1 OADS ON IlLTI.niSGS TEXAS 

J.IL GOLDEN. US Dopt of Commerce. Environ Rcscarcli 
l.uhof.iloncs 

12.0(125 UH; CVCLF. OF FLORIDA KEYS’ WATER- 
SPOITS 

J.IL flOLDKN, US Dcpi of Commerce. Nall Severe Siormb 
I ah 

I2.(I().W SOME SlAflSriCAL ASPECTS OP WATER- 
SPOl T FORMATION • FLORIDA 


11. GORDON. 1; S Dept of Commerce. Nall Weather Service 
12.(10.17 daily TORNADO FROOUENCIGS FOR THE 
<-O.N riOUOU.S UNITED STATES 

H.F,. HAl.l.GRKN, US Dept of Commerce. Nall Oceanic & 
Atmi'S Admin 

12.0012 NAMONAI. SEVERE LOCAL STOR.MS OPERA 
TIONS PLAN 


F.A. lU'FF, Sl.ite Water Sutse> 

I2.U0J.f HVDRO.ME I FOROLOGICAL ANALYSIS OF 
SEVERF RAINS rOR.MS - ILLINOIS 

R.S. INGR.A.M, II .S Dept of Commerce. Natl. Weather Ser- 
^ ice 

12.0010 ARIZONA •EDDY* TORNADOES 

K. Kh-SSI.KR. US Depi of Commerce. Nall. Severe Storni-s 
Lab 

12.0021 TORNADOES 


R.M. I.HLR.Mirrh, U S Dept of Commerce. Natl. Oceanic & 
Atmos Admin 


12.0026 DOPPl.ER RADAR METHODOLOGY FOR TH 
observation OF CONVECriVE STORMS 


.M.L. .MII.I.FR. U S Dept of Commerce. Weather Bureau 


12.0020 SUM.MARY OF 1969 
SEVERE TMUNDER.STORM 


AND 1970 PUBLIC 
AND TORNADO 


12.0002 TORNAlX) - IHF VOICT- OF' 
DLSASTFR AND AITTTI - A .ST UDY I 
INTEGRATION - TI-XAS-U.UHIKK’K?) 

J.E. MINOR, Texas Tcchnoloyic.il Ihiivcrsi 
ginoering 

12.0040 iMPArr or T ur; i.uiiikx'k 

GIONAI. SY.SI hM.S - TEXAS 


G. MORGAN, State Water .Survey 

12.0034 SrUDY OF Till- SYNOPTIC’ 
OF NORTH AMERICA 

1).J. NOVT-AN, Color.ulo .Slate IJtiivcrhily. .Sc 
ing 

12.0028 HURUICANt- SPAWNI-D LORN 

.I.W. REED, Mass. Ittsl. of Lcclmoloyy, Sclioo 

12.001K WIND INDUC’I-D MOT ION 
DISCOMFORL IN T’Al.L lUHI.DINCiS 

N.F. .SOMES, U.S Dept of C’oinincrcc. Hiiilili 

12.0004 l.URBOCK TORNADO - A SUR 
ING DA.MACiU IN AN URBAN ARI'A • 

W. T'AYl.OR, US. Dept, of Contincico. L 
laihoriiloried 

12.0027 RM RADIAT ION. rOKNADOI'S 

UNKNOWN, U.S. Dcpl. of Coinincicc. Natl 
mos. Ailmia. 

12.0005 FEDERAl, PLAN I’OR MI'T 
SERVICES A SUI’POIMTNCI RI-Sl’AI 
YEAR 1974 

UNKNOWN, Xctihi Cttinmittiott 

12.0006 XRNIA RlillUlI.D.S 

UNKNOWN, U.S. Dept, of C.unmcrcc. Nad 
nio-s. Aclniin. 

12.0013 NATIONAL HAS L COAST WIN 
OPERAITONS PLAN 

UNKNOWN, U.S. DcpI. of C'oininercc, Natl 
mo.s. Admin 

12.0014 NATIONAL Sl-VLUI- LOCAL SI 
TION.S PI. AN - 1974 

UNKNOWN, U.S. Dept, of Commerce, Natl 
mus. Admin. 

12.0015 MiSSISSIPlM DIILT’A TOR 
FEBRUARY 21. 1971 - A HRPORT TO 
TRATOR 

UNKNOWN, U.S Air Force, Air Wciillier Ser 

12.0010 WATER WARNINGS AND 
FORECASTS 

UNKNOWN, Tetra Tech Incorporated 

12.0041 COMPUTER SIMULATION 
STORM OBSERVATIONS WITH DOPPl. 


J.V. VAIKSNORAS, U.S Dept- of Commerce, Natl. Weather 
Service 

12.0009 TORNADOES IN TENNESSEE (1916-1970) 
WnH REFERENCE TO NOTABLE TORNADO DIS- 
ASTER IN THE UNITED STATES (1 880- 1970) 

C.I-. VLTEK, U S. Dept, of Commerce, Natl Severe Storms 
lab. 

12.0022 OBSERVATIONS OF SEVERE STORMS ON 26 
A.ND 28 APRIL 1971 

A.W. WATERS, U.S- Air Force. Air Weatlicr Service 

J2.0029 FORECASTING GUSTY SURFACE WINDS IN 
THE CON'IINENTAL UNITED .STATES 

Y.K. WE.N, Uriv of Illinois, School of Engineering 

12.0035 PROBARII.ISTIC MODELING OF EXTREME 
LOADS 


TSUNAMIS 

J.T. AI.KORE, State Div of Mine.s A Geology 

13.0003 URBAN GF.OLOOY PLAN FOR CALIFORNIA - 
THE NATURE. MAGNITUDE. & COSTS OF GEOLOG- 
tC HAZARDS & RECOMMENDATIONS FOR THEIR 
MITIGATION (ARBREV) 

S.T. ALGRRMISSEN, U.S. Dept, of Commerce. Environ 
Rcscaruh Ltiboratorics 

13.0004 TSUNAMI RESEARCH 

)i.K. CLARK, U.S. Dept of the Interior, Geological Survey 
13.0011 I'SUNAMI SYSTEMS ENGINEERING - NEW 
MEXICO AND CALIFORNIA 

IJ.C. COX, Univ. of Hawaii. School of Arts 
13.0021 PACIFIC TSUNAMI CATALOG 

1.. II>VAN(J, Tctra Tech Incorporated 

J3.001S TSUNAMI RESEARCH AND ENGINEERING 
APPI.ICATION.S 

A-M. KAMEL, U.S. Army, Waterways Experiment Statkm 

13.0009 STABILITY OF RUBBLE-MOUND TSUNAMI 
BARRIER im.O HARBOR. HAWAII HYDRAULIC 
MODEl. INVESTIGATION 

C.H. KEUl.KGAN, U.S. Army. Waterways Experiment Stalinii 

13.0026 THEORETICS IN DESIGN OF 1 HE PROI»OSED 
CRESCENT CITY HARBOR ISUNAMI MODEL 

G.ll. KKULEOAN, U.S. Army, Waterways Experiment Station 

13.0027 A REVIEW OE THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL STUDY FOR THE 
DESIGN or HILO HARBOR TSUNAMI MODEL 

R,\V. LEMKKi U.S. Dept, of the Interior, Geological Survey 
13.001? ENGINEERING OHOl.OGY RECONNAISSANCE 
STUDIES or COASTAL COMMUNITIES, ALASKA 

C.L- MADER, U.S. Dept of Commerce, Natl. Oceanic & At- 
mos Admin. 

13.0020 NUMERICAL SIMULATION OF TSUNAMIS 


J.W, MII.ES, Univ of California, Inst of Geophys & Pla 
Phys 

13.0016 NAVY FNVIRONMFNT • INVESTIGATIONS OF 
GENERATION OF OCEAN WAVES AND OF RESO- 
NANT RESPONSE OF HARBORS TO TSUNAMIS AND 
OTHER LONG WAVES 

G.K. MILLF'R, U S Dept of Commerce. Environ Research 
Lal)oratorici> 

13.0005 TSUNAMI RESEARCH 

O.R. .MILLER, Univ. of Hawaii. Haw.aii Inst, of Geophy.sics 
13.0022 RELATIVE SPECLRA OF TSUNAMIS 

N.R. OSWALT, U.S Army. Waterways Experiment Station 

13.0010 .STEADY-FLOW STABILITY TESTS OF 
NAVIGATION OPENING STRUCTURES, HILO HAR- 
BOR. TSUNAMI BARRIER, Hll.O. HAWAII - HYDRAU- 
LIC MODEL INVESTIGATION 

C. PKTRAUSKAS, Univ of California. Scliool of Engineering 

13.0001 FREOUF.NCIES OF CREST HEIGHTS FOR 
RANDOM COMBINATIONS OF ASTRONOMICAL 
TIDES AND TSUNAMIS RECORDED AT CRESCENT 
CITY. CALIFORNIA 

G. PLAVKER, u s. Dept, of the Inicrior, Gcnlugical Survey 
13.0013 ALASKA GEOLOGIC EARTHQUAKE 
HAZARDS 

R.W. PREISKNDORMCR, Univ, of Hawaii, Hawaii Inst, of 
Geophysics 

1.3.0023 RECEN T TSUNAMI THEORY 

T.C. ROYER, Univ. of Ala.ska, Inst. i*f Marine .Sciences 

13.0012 EVALUATION OF LONG PERIOD SURI ACE 
WAVES IN THE GULF OF' AI ASKA 

J.B. SKKU, Calif. In.sl. of Technology, Gratiiiale Sclinttl 

13.0002 GENERAL REVIEW OF THE SEISMIC 
HAZARD TO SELECTED U S, NAVY INSTALLATIONS 

M.G. SPAE'TH, U.S l>epl of Commerce, Natl Ocean Survey 
l3.0tM)7 WAVE REPORTING PRCKEDURES FOR TIDE 
OBSERVERS IN THE ISUNAMI WARNING SYSTEM 

UNKNOWN, U.S Dept, of the Interior 

13.0006 TRANS-ALASKA PIPELINE - SUPPLEMENTAL 
EXHIBITS AND TESTIMONY • VOLUME V 

UNKNOWN, U S. Dept of Commerce. Natl Ocean Survey 
13.0008 TSUNAMI TRAVEL-TIME CHARTS FOR USE 
IN THE TSUNAMI WARNING SYSTEM REVISED 1971 
EDITION 

UNKNOWN, U.S. Army, Coastal Engin. Res Center 
13.0019 LONG-PERIOD WAVES AND SURGES 

UNKNOWN, U.S. Dept, of Commerce, Natl. Ocean Survey 
13.0025 IHF. MAJOR TSUNAMI IN THE HAWAIIAN 
ISLANDS 

E. VARl.EY, Lehigh University, Ctr For the Appl. of Math. 
13.0029 THE PROPAGATION OF LARGE AMPLITUDE 
TSUNAMIS ACROSS A BASIN OF CHANGING DEPTH 
- OFF-SHORE BEHAVIOR 



SlRANCiLSIl.DY 

(i I* \S(K)I.I.\RI). Univ Ilf Haw.iit. H.n\aii Inst ofGtfOph>sics 
|.t.(M)24 ISl'N'AMI SMORLI.INT- TRACT 

VOLCANOES 


J.l. Al.KOKI-;, Stale Div nf Mines .t Geology 

U.I)<IU3 URBAN (iFOl.OUY PLAN FOR CALIFORNIA - 
IMF NAfURL. MAfJNirUDH. i*!: COSTS OF GEOLOG- 
IC HAZARDS & RFCOMMRNDATTONS FOR THF.IR 
MlfKiATION (ABBREV) 

D R. c:R VNDFLL, U S Dept of the Interitir, C.eological Survoy 
|J.0«(I7 VOICANIC HAZARDS IN THE CASCADE 
KAN(;L • CALIFORNIA AND WASHINGTON 

J.B. FIM.LYSON. lYiis of Hit's.iii. Water Resources Research 

( tf 

14.0(115 RAlNWAfLR CONTAMINATION BY VOL- 
CANIC VOI ATII ES FRO.M KILAUEA VOLCANO. 
HAWAII (PHASE h 

J.D. FKILD.MAS', U S Dept of the Interior. Geological Survey 
14.0008 IHFRMAI, SURVEILLANCE OF VOLCANOES • 
RFMOTF. SEN.SI.SG OF I.O.SG VAI.LF.Y IN GEOTHER- 
MAI PROGRAM • WASHINGTON. OREGON AND 
CAl IFORSiA 

J.D. FRIFII.MA.S, U S Depi of the Interior, Geological Survey 
I4.(HI(JV IHERMAl. SURVEII-l.ANCE OF ACTIVE VOL- 
CANOES 


J. KIFNI.E, L'niv of Alaska, Geuphysical Institute 
14.0005 SEISMIC SURVEII.LANCF. OF AUGUSTINE RE- 
DOL'm AND SPURR VOLCANOES. COOK INLET 
ALASKA 

D.R. ,Ml I.Ll.NtAU.X, U S Dept, of the Interior. Geological 
Survc) 

14.0001 VOLCANIC HAZARDS ON THE ISLANDS OF 
HAWAII 


D.R. .MUI.LI.N'FMUX, U S Dept of the Interior, Geological 
Sunev 

14.0010 VOLCANIC HAZARDS. ISLAND OF HAWAII 

S.S. IIRIF.L, \!.S DepV of the Interior, Geological Survey 

14.0011 EASTERN .SNAKE RIVER PLAIN REGION IN- 
VESIIGATIONS . IDAHO 

D.U. PtrtK.SON. US Dept of the Interior. Geological .Sur- 
vc> 

14.0004 HAWAIIAN VOLCANO OBSERVATORY 

D. -SCTII.F.ICHER, U S. Dept of the Interior, Geological Sur- 
vey 

14.0012 SNAKE RIVER PLAIN. PART E - NORTH CEN 
IRAl. -IDAHO 


R.L. .S.Mlril, U.S. Dept- of the Interior, Gettlogieal Survey 
14.0014 REGIONAL VOLCANOLOGY - WESTEI 
UNIT ED STATES INCLUDING ALASKA AND HAWA 


D.A. SWANSON, U.S. Dept, of the liUctior, Cicoiojtiwiil Sunej 
I4.OB06 GFODIMETLR .SllJDll-S ()l C’A.St’ADl- VOl- 
CANOES - WASHINGTON. OUF.GON ANO CAl.tlOfi. 

NIA 

P.L. WARD. LVS. Dept 4if the Interior. Geological Survey 
14.0002 SATT'l.l.lTT-: VOI.CANO SHU V|-:iL|,ANCT: . 
ALASKA. HAWAII AND WASHINGTON 

P.L. WILLIAMS, U.S Dept, of the Iitlcrhir. Tieologieal .Survey 

14.0013 SNAKE-; kIVT-R PI. AIN. PART M • VOLCANIC 
RGCK.S • IDAIK^ 

WATICR KKOSION 


J.T. AI.FORK, Stale Dlv. *>f Mines tV (ieology 

15.000. 1 URBAN CiHOUKlY PI. AN FOR CAl ILOR.Ma 
THE NAT URE, MAGNI I LIDI-;, Si C'OS I .S t>l (ilOIIH, 
1C HAZARIXS Si RI;C()MMI:N()AT IONS I tIK THIIR 
MITIGAT ION ( Allimi-lV) 

J. M. AR.M.STRONG, Uriiv. of Mieliigiin. .Selurol **f I•n^;il 1 l•l•f|||^ 

15.0026 COASTAL /ONI- AND SMORII.A.m 
MANAGEMENT • flRIiAT I AKliS 

K. ARIiI.ANaNDAN. Uiiiv. of Cnlllornhi. .School of J nglnect- 

mg 

15.0012 HYDRAUl.IC’ EROSION <>l- SOILS 

L. I.. BRaIDKCJI, Slate Div. of Geolog. Survey 

15.00. 10 SHOUH EROSION .STUDY Ol I RIE COllMY. 
OHIO 

I. .L. URAIDKCTI, Stale Div. of Geolog. Survey 

15.00. 11 SllOkI: I-ROSION STUDY OF lAKF. COU.MV. 
OHIO 

J. V. HVRNF;, Oregon Stale I’nivcrsity, Seliool i>f Scieiiec 

15.00. 1.1 EVALUATION OF GliOLOCilC AND (lUEANI) 
GRAPHIC FACJOKS INJT.UI-NC ING I RGSION 01 
THE OREGON COAST 

C. ll. CARTER, Stale Div. ofGeoliig. .Survey 

15.00. 12 SHOUU EROSION .STUDIliS ALONfi I HI- OHIO 
SHORE or LAKE l-RIE 

D. R. C0ATF:S, Slate University of New York. Sdiool of Arts 

15.0027 ENVIR0NMF;N T Al- Gl-O.MORIT IIC .ST UDY fll- 
THE COASTAL RECilMES AI.ONCi TTII- SOUHI 
SHORE OF LONG ISLAND - NEW YORK 

R.A. DAVIS, Wllliiinis College, Oratiiiatc .SeluusI 
15.0024 SIMUI-ATION MODlil. FOR .STORM CYCLIvS 
AND BEACH EROSION ON I.AKi: MlCMICiA.N 

C. EMILIANI, Univ. of Miami. School of Marine .Science 
15.0017 A .STUDY OF NEARSHORE- PRCKT-SSFS IN' 
.SOUTHEAST FLORIDA 

P. FAN, Univ. of Htiwuii, Water Resources Research Ctr. 
15.001H DEPOSITION OF HAWAIIAN WAM-iRSIIIT) 
AND ESTUARIAN SEDIMENTS 






IS.002S PROFII.E OF A STORM • WtND, WAVES AND 
EROSION ON THE SOUTHEASTERN SHORE OF LAKE 
MICHIOAN 

R L. FREDRIKSEN, U S. Dept of Agriculture. Pac. N.W. For. 
& Rg. Exp. Sta 

15.0034 EROSION AND SEDIMENTATION FOLLOW- 
INC ROAD CONSTRUCTION AND TIMBER HARVESF 
ON UNSTABLE SOILS IN THREE SMALL WESTF.RN 
OREGON WATERSHEDS 

J.V. HALL, U.S. Army, Coiistal Engin. Res Center 

IS.0004 CONCRETE BLOCK REVETMENT NEAR 
BENEDICT, MARYLAND 

M.O. HAYES, Uiiiv. of Masisncluisctts, Coiistal Rc.search Center 

15.0022 OFFSET COASTAL INLETS - I-ORMS OF SEDI- 
MENT ACCUMULATION IN THE BEACH ZONE - 
ALASKA, NEW ENGLAND 

J.D. HUME, Arctic Inst, of North America 

15.0014 SHORT-TERM CLIMATE CHANGES AND 
COASTAL EROSION. BARROW. ALASKA 

R.E. HUNTER, U S. Dept of tlio Interior, Geological Survey 
15.0037 TEXAS BARRIER ISLANDS 

R.L. INCR»\M, Univ. of North Carolina. School of Arts 
15.0029 EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH CAROLINA COAST 

C.\. KAVR, U.S. Dept of the ItHerior, Gc<ilogical Survey 

15.0023 SEA-CLIFF EROSION STUDIES. MAS- 
SACHUSETTS 

C. MASON. Texas A & M University System, OraJnaic SvIuh)I 
I5.003S PROPERTIES AND STABILITY OF A TEXAS 

BARRIER BEACH INLET 

D. MCCULLOCH, U.S Dept of the liUcrtor. Geological Sur- 

vey 

15.0013 SAN FRANCISCO BAY 

A.J. MEHTA, Univ of Florida, Scluml of Engineering 

15.0005 KENNEDY SPACE CENTER OCEAN BEACH 
EROSION - ELOKIDA 

T. O.MHOLT, New York Ocean Science Lah. 

15.0028 GROIN STUDY ON THE NORTH SHORE OF 
SUFFOLK COUNTY. LONG ISLAND. NEW YORK. 
BETWEEN ORIEN T POIN T AND PORT JEFFERSON 
HARBOR 

J.A. PURPURA, Univ. of Florida, School of Engineering 

15.0016 COASTAL ENGINEERING STUDIES RELATED 
TO FLORIDA'S SHORELINE AND BEACH EROSION 
PROBLEMS 

R.M. RICE, U.S. Dept, of Agriculture, Pac. S.W. For. & Rg. 
Exp. Sta 

f5.0(M>2 FL(K)D AND SEDIMENT REDUCTION IN 
STEEP UNSTABLE BRUSHLANDS OF THE 
SOUTHWEST 


School 

15.00. 36 INVESTIGATION OF SHORELINE CHANGES 
AT SARGENT REACH. T EXAS 

A.S. TETELMAN, Univ of C'iilifornia, School of Engineering 

15.0001 (.'OMPOSITE MATERIALS FOR OCEAN CON- 
STRUCTION 

UNKNOWN, U S Army. Engineer Di.siricl 

15.0006 BAL HARBOUR. FLORIDA PARTIAL BEACH 
RESTORATION. BEACH EROSION CONTROl. AND 
HURRICANE PROTEf.TTON PROJECT. DADE COUN- 
TY. FLORIDA 

UNKNOWN, U S Army. Engineer District 

15.0007 JEKYLI. ISLAND. GEORGIA. BEACH EROSION 
CONTROL AND HURRICANE PROT ECTION 

UNKNOWN, U S. Army, Engineer District 

15.0009 STATEN ISLAND BEACH EROSION CON TROL 
AND HURRICANE PROTECTION PROJECT , STATEN 
ISLAND. NEW YORK 

UNKNOWN, U.S. Army. Engineer District 

15.0010 BEACH EROSION PROJECT. DEI AWARE 
COAST PROTECTION PROJECT. DELAWARE. 

UNKNOWN, U S Army. Engineer District 

15.0011 VIRGINIA BEACH. VIRGINIA • BEACH ERO- 
SION CON-TROl. AND HURRICANE PROT ECTION 

UNKNOWN. U S. Army, Coastal Engin. Res. Center 

15.0015 COAST AL WORKS EVALUATION • CALIFOR- 
NIA. FLORIDA 

UNKNOWN, U.S. Army, North Centfnl Division 

!5.«019 NATIONAL SHORELINE .STUDY • GRIiAT 
LAKES REGION INVENTORY REPORT 

UNKNOWN, U.S. Army, Engineer District 

15.0021 NATIONAL SHORELINE STUDY ■ INVENTO- 
RY REPOR T - I.OWE-R MISSISSIPPI REGION 

UNKNOWN, U S Dept, of the Interior. Geological Survey 

15.0039 SEDIMENT MOVE.MF.NT AND HILI.SI.OPE 
MORPIIOl.CKiY IN THE CENTRAl. APPALACHIAN 
REGION - VIRGINIA 

W.P. WAGNKR, Univ. of Vermont. State Resources Res. 
Center 

15.00. 38 ENVIRONMENTAL GEOI.OGY OF SELECTED 
PAR TS OF NORT HWESTERN VF.RMON'T 

J.A. WILSON, lowii State University. Water Resources 
Research Inst. 

15.0008 PLANT SPECIES AS WILDLIFE COVER AND 
EROSION CONTROL ON ’MUDELATS' IN IOWA'S 
LARGE RESERVOIR SYS TEMS 

MULTIPLE HAZARDS 


A.I. ABERSMAN, System Development Corporation 


MirtOATION (ARBRHV) 

u ^.rMSTRONG. Tri rules Seismic Safe Sludy 

',<,.005« TMH SriSMIC SAFETY STUDY FOR THE 
^•.PNt RAl. PI AN 


T R ARMSTRONG. Amer Insi For Res 

16.0078 I.AUORAIORY STUDIES OF THE 
PHVSICAl HAZARD ON SHELTER MANAOEMENT 
HFHAVIOR - PHASE I -STUDY PLAN 


M B. BAOHNIKJP. Univ of Tcimes-see. Agnculumil Expen 
mtnl SlJ 

16.«K>2I MANAGEMENT OF INSURABLE RISK 


JR. HARNAUn. S»aie UniversUy. Water Resources 

RT;v:.in;h ln^.1 

16.0084 ECONO.MIC FACTORS AFFECTING CHANGE 
IN IMF INTENSITY OF FLOOD PLAIN USE 


K.R. BAR I LEV. Tdnip.» Bay Regional Plan Coun 

16.008U SARASOTA - ZONING AND SUBDIVISION 
CON I ROl.S - REVIEW. ANALYSIS. AND RECOMMEN- 
DATIONS CONCER.MNG CURRENT REGULATIONS 


R.H. BLACK. C R S Systems Cotporalion 

16.0027 IMPROVISING r:LtC”TRIC POWER FROM IN- 
DUCTION GENERATORS DURING PROLONGED 
POWER OUTAGES 


J.E. COSTAN/A, ScrciiOii>hy IncoTiwrulct 

16.0052 THE DEVEI-OrMEKI ^ 
SESSING RMCRC.ENCY MEIXC.’M. 1 

W.R. CRAWFORD, U.S Navy. Air I csl C.’ 
16.0010 SEARCH AND RESCUE < 
GLORAI. RESCUE ALARM NET ((i 

p. UKRGARAUEDIAN, T R W Iiicor|n»raU 
16.0057 ON USTIMATTON Ol-' f 
SPEEDS IN rORNADOES AND MUF 

R.R. DYNES. OlTio Slate UniveiAity. Oisstsi 
16.0098 A PURSPECTIVE ON DISAS 

R.H. EMERY. U S. TTopt. of I ninspnrtuli 
Adniinistralion 

16.00.71 EVAI.UATTON Ol- liMl 
SYSTEMS 

W.L. FISHER, Univ. of T exas, Hiircau of I 
16.0104 ENVIRONMENTAl. CiEOl.t 
THE TEXAS COA.STAl. ZON 
KOU.ST'ON AREA 

B. OONEN, Univ, of Washington, Sclmol a 
16.0109 nUILDINCi SIAN|5ARI>.‘ 
EARTHQUAKE HAZARD FOR TT 
BASIN 


J. BLACKWELL, State Dept of Community Afis 

16.0092 RE DRAFT OF SEEKONK ZONING BY LAW. 
IS SOVUMliGR 1969 

D.A. BROCK. Djlla$ Water Utilities Dept 
16.0105 MErROPOLllAN WATER SYSTEM OPERA- 
TION SUnSEOUENT TO NUCLEAR ATTACK OR 
NATURAL DISASTER 

J.,M. BROOKS. Ohio State University. Disaster Research 
Center 

16.0097 THE POLICE DEPARTMENT IN NATURAL 
DISASTER OPERATIONS 

J..M. BROWN. CeofgL- Wa-thinglon University, Prog of Pol. 
Stud Sci Tech 

16.0004 PROBING THF, LAW AND BEYOND • A QUEST 
FOR PUBLIC PROTECTION FROM HAZARDOUS 
PRODUCT CATASTROPHES 


C.F.. GOSmCN, Urltan Ohs, <tr Mol. Nasitvi 
I6.002.A niiSlGN TO ESPADI.ISI I Z 
FOR r.MF.RGr:NCY MliDK’Al. 
METROPOl.lTAN NASnVII.I.I>Mll 
REGION 

C.T. ORU'TTN. Uwu Slalc lliuvcrsiiy, Scltt 
16.0UK5 AN ANALYSIS Ol- OPERA 
FECTIVENILSS - FOCTIS ON TTI 
L(X:A1. COORIJiNA fORS 

J.K. HAAS, Univ. of Cnliirailo, Stiu>ol trf / 
16.1)028 ASSESSMCNT' OF Rl-SLAU 
HAZARDS 

J.E. HAAS, Univ. nf Cailonulc), Gnicliiaie S 
16.0061 A COMPARAITVr. ANAI.Y.S 
POR T or AND RILSIST ANCT.- TO \ 
CATION PROJECTS 


F.R. CAMP. U S Army. Medical Research Laboratory W.F. HAMILTON, Univ. of Pcnnsylvmiiii, 

16.0007 MILITARY BLOOD BANKING (CIVIL DIS- 16.0018 SYSTEMS ANALYSIS OF f- 

DELIVERY 


R.C. CHASE, Ohio State University. School of Medicine 
16.0016 ANALYSIS OF EMERGENCY MEDICAL SER- 
VICES COLUMBUS AND ALL FRANKLIN COUNTY 
POLITICAL SUBDIVISIONS 


R.C. IIARKEK, .System Dcvclopntcni Cnr(: 
16.0060 DEVELOPMENT OF IMPRC 
OPERATIONS SIMULATION T 
TRAINING PROCEDURES 


J.E. CLARK. Mississippi St. University. School of Engineering 
16.0013 COORDINATED ACCIDENT RESCUE HN- 
DEAVOR, STATF. OF MISSISSIPPI (PROJECT CARE- 
SOM) - VOLUME I . OPERATION STRUCIURE AND 
PROCEDURES 


G.F. HF.IN, U.S. Nall. Aero. & Space A 
Center 

16.0047 A DIGITAL SIMUI.ATION O 
rre FOR NATURAL DISASTER WA 
CATIONS SATELLITE 


|^VES1 lUA rUK/AU I HUK 


MULIlPLh MA/.AKUS 


A.T. HORTON, U S- Dept, of Commerce. Natl. Bureau ofStan- 
daiJs 

16,0042 EMERGENCY EQUIPMENT STANDARDS 

r,A. HIFF, State Water Survey 

16.0082 CLIMATOl.OGlCAl. ASSESSMENT OF URBAN 
EFFECTS ON PRECIPITAI ION • PART I 

R.W. KATKS, Clark University. Gradiiutc School 
16.0094 COLLABORATIVE RESEARCH ON NATURAL 
HAZARDS 

C. I.. KKENEH, Unknown Inst or Indiv. Grant 

16.0002 CONSULTA1IVH PSYCHIATRIC SERVICES TO 
INDIVIDUALS AND COMMUNITY GROUPS AND 
AGENCIES IN RAPID CITY. SOUTH DAKOTA 

R.t. KOCH, Geomet Incorporated 

16.0045 SUMMARY REPORT • WEATHER MODIMC.V 
TiON • FISCAL YEARS 1969, 1970, 1971 

R.L. LAMOUREUX, System Development Corporation 

16.0039 IMPROVED OUTDOOR ALERTING AND 
WARNING 

R.J. MARSHAK, Human Sciences Research Inc 
16.0108 AREA-WIDE DISASTER RESPONSE • CIVIL 
PREPAREDNESS AND REGIONAL COUNCII.S 

D. MCCONNAUGHEY, Nall. Acad, of SciciKcs 

16.0029 A NATIONWIDE PROGRAM TO DEVELOP RE- 
GIONAL EMERGENCY MEDICAL COMMUNICA- 
TIONS SYSTEMS 

B. F. MCLUCKIE, Oliiu Slate University. Disaster Research 

Center 

16.0099 THE WARNING SYSTEM IN DISASTER SITUA- 
TIONS - A SELECTIVE ANALYSIS 

C. L. MULFORD, Iowa Stale University. School of Science 

16.0086 ROLE PERFORMANCE IN THE OPERATING 
SYSTEM - CIVIL DEFENSE OPERATIONS IN DIS- 
ASTER 

C.l<. MULFORD, Iowa Slate University, School of Science 

16.0087 SECURING COMMUNITY RESOURCES FOR 
SOCIAL ACTION 

C. MUNDO, U.S. Dept of Transportation, Transportation 
Systems Center 

16.0032 NATIONAL SEARCH AND RESCUE 
TELECOMMUNICATION SYSTEM PLAN (PINSARS) 

D. R. NICHOLS, U.S Dept, of tite Interior, Geological Survey 
16.0054 ENVIRONMENTAL PLANNING AND GEOLO- 
GY • PROCEEDINGS OF THE SYMPOSIUM ON EN- 
GINEERING GEOLOGY IN THE URBAN ENVIRON- 
MENT 

D.R. NICHOLS, U.S. Dept, of the Interior, Geological Survey 
16.0074 SEISMIC HAZARD.S AND LAND-USE 

PLANNING 


E.H. PAMPEYAN, U.S Dept of the Interior, Geological Sur- 
vey 

16.0055 GEOLOGIC ENVIRONMENTAL MAPS FOR 
LAND-USE PLANNING, CALIFORNIA 

D.E, E’AULEY, Oautney & Jones Comm. Inc. 

16.0107 EXPEDIENT AM AND FM BROADCAST AN- 
TENNAS 

D. G. PENTERMAN, State Off. of the Adjt. Gen. 

16.0014 CON.SOLIDATED SYSTEMS OF EMERGENCY 
SERVICES - NEBRASKA (PROJECf 20/20) 

II. PLAAS, Univ of Tennessee. School of Liberal Arts 

16.0022 EVALUATION OF POLICY-RELA I ED 
RESEARCH IN THE FIELD OF MUNICIPAL SYSTEMS. 
OPERATIONS. AND SERVICES - EMERGENCY MFDl- 
CAl. SERVICES 

R.L. PYI.K, U.S. Dept, of Commerce. Natl Environ. Satellite 
Serv. 

16.0067 WEATHER SATELLITE CAPABILITIES 
PRESENT AND FUTURE 

FLL. OUARANTELLI, Ohio State University, Disii.sier Research 
Center 

16.0049 INITIAL OB.SERVATTONS ON PROBLEMS AND 
DIFFICULTIES IN THE USE OF LOCAL EOC’S IN 
NATURAL DISAST ERS 

E. I.. QUARANTKLLl, Ohio Slate University, Seliut)! of Snciiil 

Science 

16.0100 ORGANIZATIONAL RESPONSES TO MAJOR 
COMMUNIT Y CRISES 

W.L. QUINN, U S. Army. Land Warfare Laboratory 
16.0008 BODY RECOVERY DOG 

C.T. KAINIvY, Stanford Rescnrelt Inslituic 

16.005.3 NATURAL DISASTER OPERATIONS 

PLANNING 

l>. RICHARD, Univ. of Denver, Graduate School 

16.0062 UNIVERSITY-INDUSTRY WORKSHOP ON 
HAZARDS AND DAMAGE RELATED TO EXPANSIVE 
EARTH MATERIALS 

J.L. ROSS, Ohio State University, Disaster Research Center 
16.0017 THE SALVATION ARMY - ITS STRUCTURE. 
OPERATIONS, AND PROBLEMS IN DISASTERS 

F. .J. RUSH, U.S. Army. War College 

16.0101 DISASTER RELIEF - DOMESTIC ACTION IN 
THE SPOTLIGHT 

G. T. SAV, U.S Dept, of Commerce, Natl. Bureau of Standards 
16.0030 NATURAL DISASTERS • SOME EMPIRICAL 

AND ECONOMIC CONSIDERAT IONS 

SKOG, Stale Highway Department 
16.0035 NATURAL ENVIRONMENTAL HAZARDS AND 
THEIR RELATIONSHIPS TO PLANNING, LOCATION 
and DESIGN OF TRANSPORTATION FACILITIES 



NUCLl-AR ATTACK. NATURAL AND OTHER DIS- 
ASTERS 

L.C. Stanford Research Institute 

16.0001 EMERGHNCY OPERATIONS SYSTEMS 
DEVELOPMENT • CIVIL DEFENSE RESCUE PHASE U 

UNKNOWN, Duoiap & Assneiates Inc- 
16.000.? DEVI-XOPMCNT OF TRAINING PROGRAM 
FOR EMERGENCY MF.DICAI. SERVICE PROGRAM 
ADMINISTRATION 

UNKNOWN, U.S. Exec Office af the Pres , Off of Emurguncy 
Preparedness 

16.0005 THE FEDERAI. RESPONSE: TO TROPICAL 
STORM AGNES; A REPORT TO THE SENATE COM- 
MITTEE ON PUQl.lC WORKS. SUBCOMMITFEE ON 
DISASTER RELIEF 


16.0043 ESSA AND OPERATION FORESIGHT 

UNKNOWN, U.S. Dept, of Conimcrcc. Naircmul W 
vice 

16.0046 FEDERAL PLAN FOR WEATHER RA 

UNKNOWN, US- Natl. Aero & Space Adm . Lewi 
Center 

16.0048 DISASTER WARNING SATEI.LH E S f 

UNKNOWN, Unknown Inst or Ituliv. Grant 

16.0050 PUDLIC SAITiiTY SUHSYSTE.M • Vi 
ANAl.YSlS OVERVIEW 

UNKNOWN, Unknown Inst, or Indiv. Grant 

16.0051 PUBLIC SAFETY SUBSYSTEM • 
TUALI2AT10N TASK COMPI.ETION REPOR 


UNKNOWN, U S Dept of Hlih Eel. & Wcl . P.H.S Hith 
Serv iSt M.H Adm 

I6.00n PUBLIC HEALTH SE.RVICE DISASTER 
ASSISTANCK REPORT JULY 1067-JUNE 1970 

UNKNOWN, Stale Dept of Health 
16.0012 HELICOPTER AMBULANCE SERVICE TO 
EMERCENCIE.S 

UNK.NOWN, Heukers I aboratorlc.s Inc. 

16.0015 DEVELOPMENT OF A DISTRESS Al.HRIINO 
AND LOCATING SYSTEM <DAI.S) FOR SEARCH AND 
RESCUE MISSION 

UNKNOWN, Univ, of Perms) lv,inia. Scliool of Commerce 

16.0019 RliCOVERY FROM NATURAL OI.SASTERS • 
INSURANCE OR FEOE.RAL AiO 

UNKNOWN. WcMcrn Health Systems Inc 

16.0020 TRAINING PROGRAM FOR CRISIS INTER. 
VENORS 

UNKNOWN. Stale Div. of Mines & Geology 
16.0025 URBAN GHOLOGY • PLAN FOR CAI.IFORN'IA 
- THE NATURE, MAGNITUDE. AND COSTS OE 
GEOLOGIC HAZARDS AND RECOMMENDATIONS 
FOR THEIR .VfITIGATION (AHBREV) 

UNKNOW’N, l.u/crne Co Transp. Authority 
16.00.?4 DESIGN AND IMPLEMENT A TRANSIT 
SYSTEM FOLLOWING A NATURAL DISASTER 

UNKNOWN, Hughes Aircraft Company 
16.0036 PLAN FOR AN IMPROVED COMMUNICA- 
TIONS SYSTEM SERVING THE EMERGENCY SER- 
VICE DEPARTMENTS OF THE CITY OF LOS AN- 
GELES (ABBREV) 


UNKNOWN, Natl. Acad, of Sciciiceii 

16.0063 WEATHE.R AND CLIMATE MODIFF 
PROBLEMS AND PROGRESS 

UNKNOWN. Nall. Acad, of Sciences 

16.0064 FIELD STUDIES OF DISASTER IIEI 
AN INVENTORY 

UNKNOWN, Natl. Acad, of Sciences 

16.0065 TOWARD REDUCTION OF LOSSf 
EARTHQUAKES 

U’NKNOWN, Natl. Acad. ofSeictiecs 

16.0066 WEATHER & CLIMATE MODI! 
PROBLEMS AND PROGRES.S 

UNKNOWN, U.S. Dept, of Commerce, Nall. Oce.i 
mos Admin, 

16.0068 rODERAI, PLAN FOR WEATHER RAl 

UNKNOWN, U.S. Dept, of Commerce. Nall. Occa 
mo.s. Admin. 

16.0069 FEDERAL PLAN FOR METEORO 
SERVICF.S Si SUPPORTING RESEARCH • 
YEAR 197.1 

UNKNOWN, U.S. Dept, of Commerce. Natl Ocea 
mos. Admin. 

16.0070 FEDERAL PLAN FOR METEORO 
SERVICES & SUPPORTING RESEARCH - 
YEAR 1975 

UNKNOWN, U.S Dept- of Conimeree. Natl. Ocea 
nios. Admin 

16.0071 A FEDERAL PLAN FOR NATURAL F 
WARNING AND PREPAREDNESS 


13-42 


, U.S. Depi. of Commerce. Off of Plans & Pro- 

PLAN TO IMPUOVE LOCAL WEATHER 
kSTS 

, U S Dept, of the Interior, Geological Survey 
PROGRAM DESIGN- 197 1 • SAN FRANCISCO 
EGION ENVIRONMENT AND RESOURCES 
NG STUDY 

, U.S. Exec Office of the Pres., Off. of Science i!^ 
’gy 

■JATIONAL ATMOSPHERIC SCIENCES PRO- 
FISCAL YEAR 1 97-1 

U.S Exec. Office of the Pres , Off. of Emergency 
ness 

tEPORT IT) THE CONGRESS - DISASTER 
EDNESS 

Stephenson Co Planning Comm 
k COMPREHENSIVE PLAN FOR STEPHENSON 
ILLINOIS 

Cly<le n. Williams & Assoc. Inc 
iONINCi ORDINANCE - KNOX COUNTY. INDI- 

StiUe Progritm Dev, Office 
:ONIN(i ORDINANCE AND ORDER. PIKE 
L ELKHORN CITY. KENTUCKY 

Stale Proprant Dev. Office 

ONINO ORDINANCE • PAINTSVIl.I.E. KEN- 

, U.S. Dept, of Commerce, Nall. Oceanic & At- 
iiin. 

I/EATHEU MODIFICATION • FISCAL YEARS 
70. 1971 

U.S. Dept, of Comnieree, National Weather Ser- 
IPERATIONS Ol' THE NATIONAI. WEATHER 


UNKNOWN, Aurora Planning Board 

16.0095 COMPREHENSIVE PLAN ■ REPORT C. IMPLE- 
MENTATION ■ VILLAGE OF EAST AURORA. N 
TOWN OF AURORA. N Y 

UNKNOWN, Unknown Inst or Iniliv. Grant 

16.0096 THE CHARLOTTE CONSOR TIUM T ASK 1 RE- 
PORT - VOLUME IIA - ANALYSIS OF MUNICIPAL 
ACTIVITIES - PUBLIC SAFETY SUBSYSTEM 

UNKNOWN, State Planning & Grants Div 

16.0102 MYRTLE REACH, SC - COMPREHENSIVE 
DEVELOPMENT PLAN 

UNKNOWN, Unknown Inst or Indiv Grunt 

16.0103 THE WICHITA FALl.S CONSORTIUM PHASE 1 
REPORT - VOLUME Ilf - ANALV.STS OF MUNICIPAL 
ACTIVITIES - SECTION IV - PUBLIC SAFETY 
SUBSYSTEM 


T.N. WILLIAMSON. Jacobs As.sociaies 

16.0026 DEBRIS CLEARING TIMES AFFECTING CRITI- 
CAL SURVIVAL ACTIONS 


T.L. VOUD, U.S- Dept, of the Interior, Geological Survey 
16.0056 SOU. ENGINEERING RESEARCH • CALIFOR- 
NIA 


UNKNOWN, U.S. Depi. of Defense, Defense Documentation 
Center 

16.0106 SOIL POLLUTION - EROSION EFFECTS IN 
SOIL 

P. VILLONE, U S. Natl Aero. & Space Adm , Goddard Space 
Flight Center 

16.0009 GLOBAL RESCUE ALARM NETWORK 
(ORAN) 

A.W. WIKGANT, Stanford Research Institute 

I6.00.T7 OPTIMUM UTILIZATION OF GOVERNMENT 
AND NON-GOVERNMENT COMMUNICATION.S 
RESOURCES 


R.N. WRIGHT, U.S. Dept, of Commerce, Natl. Bureau of Stan- 
dards 

16.0073 BUILDING PRACTTICES FOR DISASTER 
MITIGATION 


PROJECT TITLE 


A COMPARATIVT ANAI.YSI.S OF PUBLIC 
SUPPORT OF AND RRSlSTANCli TO 

WI-.ATIIKU modification PROJI'.CTS 16.0061 

A COMPILATION OF FLOOD AIJATFMRNT 

PROJtCTS IN ORKGON 6.0353 

A CO.MPRKHENSIVF. PLAN FOR STEPHENSON 

COUNTY, ILLINOIS 6.0260 

A CO.MPRF.m-NSlVE STUDY OF' 1 HE 
SEISMOTHCIONICS OF THE ALEUIIAN ARC 

• ALASKA 3.0262 

A DECISION PROCEDURE FOR APPLICATION 
IN PREDICTING THE LANDFALL OF 

HURRICANES 8.0130 

A DIGITAL SIMULATION OF MESSAGE 
traffic FOR NATUUAl. DISASIER 
WARNING COMMUNICATIONS SATELLITE. .. 16.0047 

A FEDKRAL PLAN FOR NATURAL DISASTER 

WARNING AND PREI'AREDNliSS 16.0071 

A CLllDF: FOR REDUCING FLOOD DAMAGE 

IN THF SOUTH ALABAMA REGION . 60I5K 

A METHODOLOGY STUDY TO DEVELOP 
evaluation criteria for wild AND 
SCENIC RIVERS - REPORT ON FLOOD 

CONTROL SUBPROJECT * IDAHO 6.0080 

A MICROEARTHOUAKF. STUDY OF THE 
LOWER MISSISSIPPI VALLEY • ARKANSAS. 

MISSISSIPPI AND TENNESSEE 3 0236 

A MODRl, OF THE FORESTS OF Gl.ACIF.R 

NATIONAL PARK, MONTANA 5.0021 

A NATIONWIDE PROGRAM TO DEVELOP 
REGIONAL EMERGENCY MEDICAL 

COMMUNICATIONS SYSTEMS 16(1029 

A PERSPECTIVE ON DISASTER PLANNING I6.(H)9K 

A PRELIMINARY VIEW OF STORM SURGES 
BEFORF. AND AFTER STORM 

MODIFICATIONS 8 0059 

A PROGRAM FOR MET ROPOLITAN WATER 

management 6.0243 

A REVIEW OF THE EXPERIMENTAL DATA 
RELATIVE TO THE PILOT MODEL .STUDY 
FOR THE DESIGN OF HILO HARBOR 

TSUNAMI MODEL 13.0027 

A SIMPl.llTED PROCF.DURE FOR 
EVALUATING SOIL LIOUFJ'ACTION 

POTENTIAL 3.0097 

A SIMULATION MODEL FOR EMERGENCY 

MEDICAL SYSTEMS 16.0006 

A STATISTICAL STUDY OF SOME DESIGN 
CONCEPTS IN F.ARTHOUAKE ENGINEERING 3.0252 
A STATISTICAL SUMMARY OK THE CAUSE 

AND COST OF BRIDGE FAILURES 6.0016 

A QXnnv np r‘Dr\f».u A II iMCiiDAvri: 


A STUDY OF LAUTHOUAKE LOSSES IN THE 

LOS ANGELES. CALIFORNIA AREA 3.0 

A STUDY OF EARTHQUAKE l.OSSKS IN THE 
SAN FRANCISCO BAY AREA - DATA AND 

ANALYSIS .TO 

A STUDY OF' FORESr SERVICE 
TELECOMMUNICATIONS • VOLUME I - 
SUMMARY • MAIN ST UDY 

RECOMMENDATIONS AND FINDINGS 5 0i 

A .STUDY OE MICROEARTHOUAKES IN THE 

SOUTHEASTERN UNITED ST ATES 3.0 

A STUDY OF NEARSHORE PROCESSES IN 

SOUTHEAST IT.ORIDA LSO 

A STUDY 01- SEISMICITY AND CRUST AL 
STRUCTURE IN WESTERN WASHINGTON 
USING A SEISMIC TELEMETRY NETWORK ... .3,0: 

A STUDY OF STRONG EAKTHOUAKE 
GROUND MOTION USING AN ARRAY OF 

ACCELEROGRAPHS • CALIFORNIA 3.0 

A STUDY OF T HE OPTIMAL MIX OF PRIVAIFE 
AND PUBLIC ACTION FOR LOCAL AND 

REGIONAL WATER CONSERVATION 6,0( 

A SURVEY OF AVAILABILITY OF 
HURRICANE/T YPHOON PACKAGES AND 

ASSOCIATED DATA H.0( 

A SURVEY OF EARTH SLOPE FAILURES AND 

REMEDIAL MEASURES IN TEXAS 9.0( 

A SYNOPTIC Cl.IMATOl.OGY FOR 
SNOWSTORMS IN NORTHWESTERN 

NEVADA IL0( 

A TECHNIQUE F'OR THE ANALYSIS AND 
FORECASTING OF TROPICAL CYCLONE 
INTENSITIES FROM SATELLITE PICTURES.... H.Oi 
A UNIFORM TECHNIOUE FOR DF.TERMINING 

FLOOD FLOW FREQUENCIES 6.0: 

ACCELERATIONS IN ROCK FOR 
EARTHQUAKES IN T'HF: WESTERN UNITED 

STATES 3.01 

ACKER LAKE LANDSLIDE. MONROE 

COUNTY. MISSISSIPPI 9.0i 

ACOUST IC EMISSION ANI3 RELA TED 
PROPERTIES OK SNOW APPLIED TO THE 
DETERMINATION OF SI.AU AVALANCHE 

INITIATION 1.0' 

ACOUSTIC EMISSION AND RELATED 
PROPERTIES OF .SNOW APPLIED TO THE 
DETERMINATION OF SLAB AVALANCHE 

INITIATION' I 1042-F.N 1.0 

ACTIVE DISPLACEMENT ON THE 
CALAVERAS FAULT ZONE AT HOLLISTER. 

CALIFORNIA 3 0 

ACTIVE FAULTS AND GEOLOGIC HAZARDS, 

PT. MUGU TO WILMINGTON. CALIFORNIA.. 13.0 


snsMOlXKilCM HL'l.I.LTIN. MARCH >972 
A1 i \ USS St lSMlOlV . MILROW SflSMIC 

nn(is ; 

\ JX \nOS I OR FlRKFtGliriNO 

klM)UUFS 

M lIRSxn- SOl.l'TlONS to WATER 
KfSOl HO DhNEl.ORMENl-A CASE STUDY 

- )l\-\S 

A! MKNAllM-: ADlUSlNthNJS TO NATURAL 

HA/AHDS 

\S ASA! VSIS OF OfEHAlINCi SYSTEM 
IIFFI MVhNI-SS • F(KUSOSTHH 

HFH WIOR OF LOCAL COORDINATORS 

AN Al'PRAlSAl or FI.OODH.AJN 
k> (,l I AIIONS IN IHE STAIES OF 
II I ISOIS. INDIANA, IOWA. MISSOURI AND 

OHIO 

AS I ( ONOMIC ANALYSIS OF FLOOD 
DAMAOL RhOUCnON ALTERNATIVES IN 

IMF MINNESOIA RIVER BASIN 

AS r\ ALI ATION OF HURRICANE AGNES 
|-L<X)DS IN COMPARISON 10 IIRIDGE 
DFSIGN INFORMATION AVAILABLE FOR 

PENNSYLVANIA CONTEMPORANEOUSLY 

AN L\ Al.L'ATION OF URBAN FLOOD PLAINS. 
AN INVbSI lGA HON OF THE SEISMlCirv & 
EARIMOL'AKE hazards OF THE SANTA 
BARBARA CHANNEL REGION • 

CAI.IFORNIA 

AN OPriML'M WAIER ALLOCATION MODEI. 
BASED ON AN ANALYSIS FOR THE 

KISSI.MMHE RIVER BASIN • FLORIDA 

ANALYSIS OF COAL REFUSF. DAM FAILURE 
MlOOl.F FORK BUFFALO CREEK. 

SAUNDERS. WEST VIRGINIA • VOLUME I 

ANAl.VSIS OF COAL REFUSE DAM FAILURE 
MIDDLE FORK BUFFALO CREEK. 
SAUNDERS. WEST VIRGINIA • VOLUME 11. 

APPENDICES 

ANALYSIS OF EMERGENCY MEDICAL 
SfeR VICES COLUMBUS AND ALL FRANKLIN 

COU.M Y POLITICAL SUBDIVISIONS 

ANALYSIS OF LAND USE CONTROL 

MEASURES 

ANALYSIS OF LIQUEFAC TION OF 
SATURAIEO GRANULAR SOILS DURING 

EARIHOUAKES 

ANALYSIS OF THE EARTHQUAKK RESPONSE 
OF A NINE-STORY STF-F.L FRAME 
BUILDING DURING THE SAN FERNANDO 

EARIHOUAKE 

ANALYSIS OF THE SLIDES IN THE SAN 
FERNANDO DAMS DURING THE 
EARIHOUAKE OF FEBRUARY 9. 1971 


()22J 

3.0220 

5-0035 

6.0151 

6.0359 

16\10K5 

6.0266 

6.0300 

6.0355 

6.0132 

3.0157 

6.0066 

60015 
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SV^^POSIUM. HEl.D AT ARGONNH 

national LAHOUATORY (AimUKV) 5 0009 

ENERGY AUSORPTTON CHARAC TF-RISTTCS OF 
STRUCI L'RAI. SYSTEMS SURJF.CT KD TO 

EARlNOfAKE EXCITATION 3.0032 

ENERGY. MASS AND ANGUl.AR MOMENTUM 
BLDGF.TS OF F.XTRATROPICAL CYCLONES.. R.OI37 
ENG AREUSHOCK STUDIES - CALIFORNIA .. .. 3.0I.S9 

ENGINFKRING ASPECTS OF I HF 1971 SAN 

FERNANDO EARTIIOLAKF 3.0055 

ENGINFfTilNG GEOLOGIC RIT'ORT OF 
GENERAI- PLAN STUDY I OR THF CITY OF 

GLENDORA. CALIFORNIA 9.0026 

ENCINFFRING GF.OLOGY - lI.t.lNOlS 9.0011 

ENGINEERING GFOl.OGY RHCONNAISSANCE 
STUDlIvS OF COASTAL COMMDNITIHS, 

ALASKA 13.0017 

ENGINEERING SEISMOLOGY 3.0019 

ENGINFFRING SEISMOLOGY - CALII ORNIA 3.01 18 

ENVIRONMENTAL GEOLOGIC ATLAS OF THF. 

'lEXAS COAST AL ZONK, GALVESTON- 

HOUSTON area. I60I04 

ENVIRONMENTAL GEOLOGY OF SELECTED 

PARTS OF NORTHWESTERN VERMONT 15 00.38 

ENVIRONMENT AL GEOLOGY OF THE SAN 
FRANCISCO HAY REGION • CALIFORNIA 3.0109 

ENVIRONMENTAL GKOMORPHIC STUDY OF 
THE COASTAL RCGIMF.S ALONG THE 
SOUTH SHORE OF LONG ISLAND ■ NEW 

YORK 15.0027 

ENVIRONMENTAL INFLUENCES ON 
STAniLITY OF SOIL MA.SSES • ALASKA 

AND OHIO 9.0060 

ENVIRONMENTAL PLANNING AND GEOLOGY 
• PROCEEDINGS OF T HE SYMPOSIUM ON 
ENGIMil-RlNG GEOLOGY IN THE UUfiAN 

ENVIRONMENT 16.0054 

EROSION AND DEPOSITION IN THE SOUNDS 
AND ESTUARIES OF THE NORTH 

CAROLINA COAST 15.0029 

EROSION AND SEDIMENTATION FOLLOWING 
ROAD CONSTRUCTION AND TIMBER 
HARVEST ON UNSTABLE SOILS IN THREE 
SMALL WESTERN OREGON WAT ER.SHEDS ... L5.00.14 

ERROR ANALYSIS OF HURRICANE 

r-ORECAsrs R.0092 

F.SSA AND OPERATION FORESIGHT 6.0()57 

HSTABLISH TECHNIQUES FOR MONITORING 
SURFACE SUBSIDENCE OVER MINED 

AREAS 10.0023 

ESTIMATE OF MAXIMUM WIND SPEEDS OF 
TORNADOES IN THREE NORTHWEST f-KN 
STATES • IDAHO. OREGON, WASHINGTON... 12.0030 
ESTIMATING CROP LOSSES DUE TO HAll. 

STATISTICAL SUPPLEMENT TO 
AGRICULTURAL ECONOMIC REPOR T NO. 

267 7.0001 

ESTUARINE HYDROLOGY OP TAMPA BAY 6.0071 

EVACUATION OF COASTAL RESIDENTS 
DL’RING HURRICANFiS A PILOT STUDY FOR 
DADE COUNTY. FLORIDA 8.0026 


FWALUATION OF EMERGENCY CALL 

SYSTEMS 16.0031 

EVALUATION OF FEASIBILITY OF MAPEMNO 
SEISMICALI.Y ACTIVE FAULTS IN ALASKA.. .3.0071 
EVALUATION OF FLOOD INSURANCE IN A 

DISAST ER AREA 6.001.3 

EVALUATION OF FLOOD PEAK PREDICT ION 
METHODS IN SEMI-ARID RFJGIONS IN 

RELATION TO DAM SAFF.T Y 6 0.322 

EVALUATION OF FL(X)D RISKS 6 0264 

EVALUATION OF GEOLOGIC AND 
OCEANOGRAPHIC FACTORS INFLUENCING 

EROSION OF THE OREGON COAST 15.0033 

EVALUATION OF LONG PERIOD SURFACE 

WAVES IN THE GULF OF At.ASKA 1.3.0012 

EVALUATION OF POLICV-KI-LATED 
RESEARCH IN THE FTELD OF MUNICIPAL 
SYSTEMS. OPERATIONS. AND SERVICES •• 

EMERGENCY MEDICAL SERVICES 16 0022 

EVALUATION OF S TRUCTURAL DAMAGE 
CAUSED BY EARTHQUAKE TOWARD THE 
DEVELOPMENT OF EARTHQUAKE- 

REStSTANT DESIGN (ABBREV) 3.0212 

EVALUATION OF THE INCREMENT AL 
SEISMIC RISK DUE TO RESERVOIR FILLING. 3.0142 
EVALUATION OF THE ION EXCHANGE 

LANDSI.IDE CORRECTION TECHNIQUE 9.0039 

EXPEDIENT AM AND FM BROADCAST 

ANTENNAS 16.0107 

EXPERIMENTAL AND TTIHORmTCAL STUDY 
OF THE DILATANCY.DII'FUSION MODEL 
FOR EARTHQUAKE PREDICTION 3.0260 


EXPERIMENTAL INVESTIGATION INTO THE 
SEISMIC BEHAVIOR OF CRITICAL REGIONS 
OF REINFORCED CONCRETE COMPONENTS 
AS INFLUENCED BY MOMENT AND SHEAR. 3.0076 
EXTENDED AREA EFFl-lC TS FROM LOCAL 


WliATHEK MODIFICATION 7.0013 

EXTENDING THE COMPUTERIZED 
T YPHOON/'rROPICAI. STORM PREDICTION 
FRCX3RAM {TYPHOON 72) TOWARD SEVEN 

DAYS 8.010.5 

FACTORS AFFi:CTlNG RELOCATION IN 
RESPONSE TO RESERVOIR DEVELOPMENT .. 6.0004 

FACTORS PERTINENT TO WATER QUALITY 
IN THE ALBUQUERQUE METROPOLITAN 

AREA 6.0128 

FAULT ZONE TECTONICS (CREEP) • 

CALIFORNIA 3 01 10 

FEDERAl. PLAN FOR METEOROLOGICAL 
SERVICES & SUPPORTING RFzSHARCH - 

FISCAL YEAR 1974 12.0005 

FEDERAL PLAN FOR METEOROLOGICAL 

SERVICES & SUPPORTING RESEARCH • 

FISCAL YEAH 1973 16.0069 

FEDERAL PLAN FOR METEOROLOGICAL 

SERVICES & SUPPORTING RESEARCH • 

FISCAL YEAR 1975 16.0070 

FEDERAL PLAN FOR WEATHER RADARS 16.0068 

FEDERAL PLAN FOR WEATHER RADARS 16.0046 
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FHA STUDY OF SEISMIC OF.StGN CRITERIA 

FOR HIGHnRlSF BUILDINGS 3.0158 

FIEl.D STUDIES OF DISASTER BEHAVIOR - 

AN INVENTORY 16.0064 

FINAL REPORT OF THE DISASTER SURVF.Y 
TEAM ON THE EVENTS OF AGNES 8 0022 

FIRE CONTROL PLANNING AND HRE 
PRF.VENTION IN THE NORTHEASTERN 

UNT I ED STATES 5.0014 

FIRE ENVIRONMENTAL TEST CHAMBER - ITS 

DESIGN AND DEVELOPMENT 5.0033 

ITRE MANAGEMENT SYSTEMS 5.0007 

FIRE ON A FOREST SOU 5.0047 

FIRE PREVENTION • CALIFORNIA 5.0025 

FIRE SURVEILI.ANCE SYSTEMS FOR THE 

DETECTION AND MAPPING OF FIRES 5.0046 

ITRE WEATHER & BEHAVIOR OF THE 

IJTTLF. SIOUX FIRE • MINNESOTA 5-0016 

FIRE WEATHER AND FIRE BEHAVIOR AT 

THE l%8 CANYON FIRE • CALIFORNIA 5 0004 

FIRE WHIRLWIND FORMA ITON OVER FLAT 

TERRAIN 5.0045 

FIRF^S CAUSED BY EOUIPMENT USED 
DURING CRITICAL FIRE WEATHER IN 

CALIFORNIA, 1962- 1971 5.0034 

FLASH l-LOOD FORECASTING AND WARNING 

PROGRAM IN THE WESTERN REGION 6,0391 

FI.OOO AND SEDIMENT REDUCTION IN 
STEEP UNSTABLE ORUSHLANDS OF THE 

SOUTHWEST 60041 

FLOOD CHARACTERISTICS OF SMALL 

DRAINAGB AREAS. IDAHO 6.0063 

FLOOD CHARACTERISTICS OF SMAl.L 

DRAINAGE UASINS IN RHODE. ISLAND 6 0297 

FLOOD CHARACTERISTICS OF SMALL 

DRAINAGE BASIN.S IN VERMONT 6.0296 

FLOOD CONTROl. IN THE LOWER MISSISSIPPI 

RIVER VALLEY 6.0I2I 

FLOOD CONTROL STUDY OF RIO GRANDE 
DU MANATI, MANATl AND BARCELONETA. 

PUERTO RICO 6.0362 

FLOOD DAMAGE ABATEMENT STUDY FOR 

VIRGINIA 6.0399 

FLOOD DAMAGE ABATEMENT- FEDERAL 

ASSISTANCE TO LOCAl. GOVERNMENT 6-0398 

FLOOD FLOW CHARACTERISTICS OF SMALL 

BASINS IN MASSACHUSE1TS 6.0106 

FLOOD FLOWS FROM SMALL DRAINAGE 

AREAS 6.0058 

FLOOD FLOWS FROM SMAl.L DRAINAGE 

BASINS IN ILLINOIS 6.0082 

FLOOD FORECASTING IN THE UPPER 
MIDWEST • DATA ASSEMBLY AND 

PRELIMINARY ANALYSIS 6.0301 

FLOOD FREQUENCY AND HIGH-FLOW 

STUDIES 6.0023 

FLOOD FREQUENCY IN SMALL DRAINAGE 

AREAS - MISSISSIPPI 6.0065 

FLOOD FREQUENCY IN URBAN AREAS - 
COLORADO 6.018? 


FI.OOO l-REOUF.NCY OF SMALL SI RKAMS IN 

LOUISIANA 

FLOOD FREQUENCY STUDY ILLINOIS 

FLOOD FREQUENCY STUDY IN NEW MEXICI 
FLOOD FREQUENCY SYNTHESIS FOR S.MAl l. 

STREAMS • ALABAMA 

FLOOD FREQUENCY, LOG PEARSON 'TYPE 111 

ANALYSIS . IOWA 

FLOOD HAZARD EVALUATION GUIDELINES 

FOR FEDERAL EXECUTIVE AOENCTES 

FLOOD HAZARD EVALUATION OUTDF.LINF.S 

FOR FEDERAL EXECUTIVE AGENCIES 

FLOOD HAZARD INFORMATION - nUFFALO 
CREEK. LOGAN COUNTY, WEST VIRGINIA 

POST-DISASTER CONDITIONS 

FLOOD HYDROLOGY AND URBAN WATER 
RESOURCES OF THE ISLAND OF OAHU, 

HAWAII 

FLOOD HYDROLOGY INVESTIGATIONS 

FLOOD HYDROLOGY OF SMALL DRAINAGE 

AREAS 

FLOOD HYDROLOGY ON SMALL DRAINAGE 

AREAS IN GEORGIA 

FLOOD INSURANCE STUDY 

FLOOD INSURANCE STUDY 

FLOOD INUNDATION MAPPING. 

NORTHEASTERN ILLINOIS 

FLOOD INUNDATION STUDY - WISCONSIN... 

FLOOD INUNDATION STUDY, WISCONSIN 

FLOOD INVESTIGATIONS • HIGHWAY 

COMMISSION . KANSAS 

FLOOD INVESTIGATIONS • NEW YORK 

FLOOD INVESTIGATIONS • TENNESSEE 

FLOOD investigations FOR SMALL AREAS 

- IDAHO 

FLOOD INVESTIGATIONS IN WYOMING 

FLOOD MANAGEMENT STUDY 

FLOOD MANAGEMENT STUDY - 
TUSCALOOSA. PICKENS COUNTY AND 

MOUNDSVILLE, ALABAMA, MAY 1971 

FLOOD OF JULY 17. 1972 IN GALLUP. NEW 

MEXICO 

FLOOD PLAIN ANALYSIS AND DISASTER 
STUDY. CLATSOP AND TILLAMOOK 

COUNTIES. OREGON • 1972-1973 

FLOOD PLAIN AND PEAK FLOW STUDIES, 

NEW JERSEY 

FLOOD PLAIN INUNDATION 

FLOOD PLAIN MANAGEMENT STUDIES • 

LOWER MINNESOTA RIVER 

FLOOD PLAIN MAPPING IN HAWAII 

FLOOD PLAIN STUDIES-MINNESOI A 

FLOOD PLAIN STUDY AND MODEL FLOOD 

PLAIN ORDINANCE, MARCH, 1972 

FLOOD PLAIN ST UDY AND MODEL FLOOD 

PLAIN ORDINANCE 

FLOOD PLAN FOR BULLITT COUNTY. 
KENTUCKY 




I I I L.C, 


H.OOD PUOULLS AND l-LOOD-Pl.AIN 

information, linn COLNTY, IOWA 6 02X0 

Fl.OOO PUOf lLLS AND IT.OOD PI AIN 

INFORMA nON. CEDAR RAIMDS. IOWA 6.027y 

FLOOD PROI ILI;S AND FLOOD-PLAIN 

information for university IJRANCH. 

DRY RUN CREEK. CEDAR EAl.I.S, IOWA .... 6.0277 

FLOOD PROFILES AND INUNDAIHD AREAS 
Al.OS'O THE SKOKOMISH RIVER. 

WASHINGTON 6 04JM 

FLOOD PROFILES AND INUNDATI D AREAS 
ALONG THE LOWER NISOUALI.Y RIVER. 

WASHINGTON 6 0403 

FLOOD PROFILES OF IOWA S ( REAMS 6.0274 

FLOOD PROOFING DECISIONS UNDER 
UNCERTAINTY - AN APPLICATION TO THE 

CONNECTICUT RIVER BASIN 6 1)105 

FLOOD PROTECnON AT CULVERT OUTl.I-IS 64H)50 

FLOOD SERIES FOR GAGI-D PENNSYLVANIA 

STKI:aMS 6)1146 

FLOOD WAVES FROM A CONTROLLED 

BREACHED DAM 6 0124 

Fl^OODCONTROI. PROJF.CI HOOSIC RIVER. 

NORTH ADAMS MASSACIIUSIVI'I'S 6.0120 

FLOOD-FREOUENCY AND BASIN 
PARAMETER RELA FIONSHIPS IN SMALL 

DRAINAGE AREAS . 6021.5 

Fl.OOD-FUEODLNCY UnLATIONSHlI’S FOR 

SMALL DRAlNAOl: AREAS - VIRGINIA 6 01X0 

Fl.OOD-FREOUENCY STUDY • KENTUCKY 6,(M)y3 

FLOOIM UtOUIA'CY SYNTHESIS FOR SMALL 

STREAMS • ALABAMA 6 00.34 

FL.OOD.PROOF1NO RKGULA HONS 6 0358 

FLOODING OF SMALL STREAMS IN 
NASHVILLE-DAVIDSON COUNTY AREA. 

TENNESSEE 60370 

FLOODIM-AIN MAf’PING AND PLANNING FOR 
THE 50 AND 100 YEAR IN TERVAL FLOOD 
ZONES or THE nriTERKOOT VALLEY. 

MONTANA 6.0321 

F1.00D.S FROM SMAl.l. DUaINAOE AREAS - 

CALIFORNIA 6.0176 

FLOODS FROM SMAl.l. DRAINAGE AREAS - 

MARYLAND 6.0102 

FLOODS FROM SMALL DRAINAGE AREAS IN 

CAI.IFORNIA 6 0043 

FLOODWAY EVALUATIONS BEFORE & 

AFTER CHANNEL MODIFICATIONS 
ASSUMING TOTAL METROPOLITAN 
DEVELOPMENT IN DRAINAGE BASINS 

JEFFERSON COUN I Y, ALABAMA 6.0161 

FLORIDA CUMULUS SEEDING I-XPRRIMI^NT 
FOR DROUGHT MITIGATION. APRIL-MAY 

1971 2.(MH() 

FLOW REGULATION EFFECTS OF THE 

BURLINGTON RESERVOIR FROM THE DAM 
DOWNSTREAM TO WESTHOPE. NORTH 

DAKOTA 6.0062 

FLOW SLIDE CONTRc/l WITH SLOPE 
REVETMENTS 9.(K)20 

Pf^or’cn v/iODATfriM a c-i-r»nv 


FORECASTING GUSTY SURFACE WINDS IN 

THE CON IINENTAI. UNITED STATES 12.0029 

FORECASTING RAINFAI.I. AND SNOW.MELT 
FLOODS ON UPPER MIDWESTERN 

WATERSHEDS 6 01 13 

FORECASTING STORM-INDUCED BEACH 
CHANGf S ALONG VIRGINIA’S OCEAN 

COAST 8.0134 

FOREST FIRE BEHAVIOR - CALIFORNIA 5 0006 

FOREST EIRF HISTORY - A COMPUTER 

ME'IHOD OF DATA ANALYSIS 5 0038 

FOREST FIRE Ml-TROUOl.OGY IN IHE 

PACTI IC COASTAL REGION 5 0040 

1-ORF.ST FIRE S rATISTICAl. PROBLEMS 5.0041 

FOREST FIRES IN MI.SSOURl 5.0015 

FORT SCOTT LAKE. MARMATON RIVER. 

KANSAS 6.0315 

itii;oue:nc!ES of cres t hetghts for 
RANDOM COMBINATIONS OF 
ASTRONOMICAL TIDES AND TSUNAMIS 
RECORDED AT cri-;scf:n V cn Y. 

CAEIIORNIA 1.3,00(11 

FRLOUENCY AND INTENSITY OF F’REEZING 

RAlN/DRI/;/EE IN OHIO 11.0009 

ITILI. S<‘ALE TT.ST ON A TWO-STORY HOUSE 

SUBJECTED TO EAIERAI. LOAD 3.0195 

FURT HER VURIFICA TIONS OF AND 
EXPERIMENTS TO IMPROVE THE 
MOD»IT/:D HATRAC’K .SCHEME FOR 
l•ORl•;('ASnNC THE MOTION OF’ TROIMCAL 

CYCLONES 8.0052 

GALVESTON BAY HURRICANE SURGE • 

REPORT (2) F.IT KC rS OF PROPOSED 

uarr(e:rs on tides, currents. 

SALINIT IES, AND DYE DISPERSION 

(ABBRi:V) 8.0046 

GALVESTON BAY HURRICANE SURGE - 
RliPORT I • EFFECTS OF PROPOSED 
BARRIERS ON HURRICANE SURGE 

HEIGHTS (ABHUEV) 8 0045 

GALVESTON BAY HURRICANE SURGE - 
RliPORT 2. E.FFECTS OF PROPOSED 
BARRIERS ON TIDES, CURRENTS. 

SAI.INITIES. AND DYE DISPERSION 

(ABBREV) 8.0038 

GALVESTON BAY HURRICANE SURGE • 

REPORT 3 • EFT-KCrS OF BARRIERS ON 
TIDES. CURRENTS. SALINITIES, AND DYE 

DISPERSION (ABBREV) 8.0039 

(iALVESTON BAY HURRICANE SURGE 
STUDY • BARRIERS ON HURRICANE SURGE 
HEIGHTS - HYDRAULIC MODEL 

INVESTIGATION 8.0040 

GENERAL PLAN REPORT. LAKE RED BLUFF 

AREA, CALIFORNIA. 1971 6.0179 

GENERAL PURPOSE COMPUTER PROGRAM 
FOR INI;LASITC’ DYNAMIC RESPONSE OF 

PLANE STRUCTURES 3.0079 

GENERAL REVIEW OF THE SEISMIC HAZARD 
TO SELECTED US. NAVY INSTALLATIONS.. 13.0002 
GEODIMETER STUDIES OF CASCADE 
VOLCANOES - WASHINGTON, OREGON 


HAWAII 8.0097 

Cil llN CANVON AND AUBURN DAM 
SEMSMICITY - COLORADO 3.0166 

gi.i;nik:>ra. California, general plan 

6.0170 

GLOBAL RESCUE ALARM NETWORK (GRAN). 16.0009 


GLOBAL RESCUE ALARM NETWORK (GRAN). 16.0009 
(iRAND ISLE. LOUISIANA, AND VICINITY 
HURRICANE PROTECTION ASSOCIATED 
W ATI-R FEATURE. BAYOU LAFOURCHE - 

I.OULSIANA (ABBREV) 8.0030 

GRANT TO DE.SIGN A REBUILDING PLAN 
f OR GULFPORT. MISSISSIPPI, TO RESTORE 
IME DAM.AGE OF HURRICANE CAMILLE 

VOLLI.MES I, II. & III (ABBREV) ] 8 0011 

grant TO DESIGN A REBUILDING PLAN 
FOR GULFPORT. MISSISSIPPI. TO RESTORE 
THE DAMAGE OF HURRICANE CAMILLE 

VOLUMES IV & V (ABBREV) o oni-> 

GRAPHICAL DISPLAY OF HURRICANE 
FORECASTS 

greater ANCHORAGE AREA BOROUGH ^ 

ALASKA 


™ SHORES 

SUFFOLK COUNTY. LONG ISLAND NEW 
^^TWEEN ORIENT POINT a!nD 

PORT JEFFERSON HARBOR ,5 

CiLIDHS FOR FUEL-BREAKS IN THE SIERRA 

NEVADA MIXED.CONIFER TYPE . 5 0005 

hail AND LIGHTNING - COLORAnn 

HA.VIILTO.N 2 DEGREE 7-0012 



HAWAIIAN VOLCANO OBSERVATO^^ 
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fURRiCANE MODIFICATION ®-0062 

'Sa'^ “OWf'CATION'B^CLOUD 




HYDRAULICS OF SHALLOW FLOW.S OVI-R 
STABLE ERODED SAND SURI-ACILS 

DEFINED BY AREA SPECTRA 

HYDROGRAPH MODEL STUDIES OI' ITII- 
HILLSBOROUGH, ALAFIA. AND ANC’J O'lT’ 

RIVER BASINS, FLORIDA ' 

HYDROLOGIC AND BIOLOGIC S TUDIES C)F 

SOUTHWEST FLORIDA (BIG CYPRE.SS) 

HYDROLOGIC BASE FOR WATTHt 
MANAGEMENT. DADE COUNT Y, I-LORIDA. 
HYDROLOGIC DATA COLLECTION VIA 
GEOSTATIONARY SATELLTTF 

HYDROLOGIC EFFECTS OF A SMAl I 

RESERVOIR ON THE WATER SYSTTiM Ol- 
NEDERLO CREEK, WISCONSIN 

effects of URBANIZATION 
IN THE UNITED STATES 

HYDROLOGIC ENGINEERING METHODS FOR 
WATER RESOURCES DEVELOPMF^ 




HYDROLOGIC INVESTTGATJON OF SMAl'l 

DRAINAGE AREAS IN ’TEXAS 
”[^^^LOOIC MODELS OF 'niE GREAT 

HYDROLOGIC RELATIONS IN JTAWAII 



''IlMTATraV MOCHLINO AN,> 





SUBURBAN AREA.S - NBW 




"SE°r OKLAHOMA ■; 

3SKS°™mon 

DESraN'"'*''''™'' -N A sSmIC 




12.0033 


12.0040 


3.0038 
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6.0237 


project Tiri.h 


I.MPROVnn UODY-WAVE MAONITUOHS OI- 

Ai.FX'TIAN EAHT)IOUAKH.S .■».()222 

IMPROVED OUTDOOR ALER I ING AND 

WARNING l6.(K)3y 

IMPROVEMEM IN FI.QOD-l-RI.QUtNCY 

analysis 6.U21R 

IMPROVISING F.l.KCTRIC ROWER FROM 
INDUCTION GCNIlRAiORS DURING 

PROLONGED POWER OU I AGES 16.0027 

INELASTIC BI-HAVIOR OF S'lELL ni'AM-TO- 

COLUMN SUBASSEMQLAGKS 3.0082 

INELASTIC DESIGN OF RUILDING FRAMES 

rO RESIST EAUTHOUAKES 3.0227 

INELASTIC RESPONSE OF lUJILDINGS AND 

STRUt TURAL RESIORAIION 3.0I«J0 

INFLOW HYDROGUAPH STUDY • WYOMING. 6.00ft0 

INFl.UENCE OF BASE ROCK 
CHARACTERIS riCS ON GROUND RESPONSE 3.008.1 

INFLUENCE OF NEGATIVE PORI-; PRESSURE 
DEVELOPMENT IN EXPANSIVE CLAYS ON 
DAMAGE ro MII.HARY EACTI.niKS 

(AQBRHV) 4.(H)02 

INFl.UENCE OK SMAPF. AND EMnF.I)MI-;NI ON 

DYNAMIC l•OUNDATION RFSPONSE 3 0273 

INIIIAL observations ON PROIU.i^MS AND 
DIFFICULTIES IN THE USE OF l.OCAL 

EOC'S IN NATURAL OISASIEUS 16 0049 

INITIAL RESULTS FROM THE UPPER 

SVARASH SIMULATION MODEl. 6 0088 

INITIAL WATER, SEWERAGE AND I LOOD 6.18)47 

INSTAI.I.ATION AND OPERATION OF A 
TOl.EMiMEUED SliLSMIC NETWORK ON THE 

ALASKA PllNINSULA 30072 

INSTANTANEOU'S UNIT HYDROGUAPH 
ANALYSIS OF HAWAIIAN SMAI.l. 

WATERSHKDS 6.0078 

INSTRUMENTAL STRAIN ■ CALIFORNIA AND 

NEVADA 3.0117 

INVESTIGATION AND ANAI.YSLS OF FLOOD 
HYDROGUAIMIS FROM SMALl. DRAINAGE 

BASINS IN SOUTH DAKOT A 6.0219 

INVESTIGATION AND ANALYSIS OI- FLOOD 
HYDROGRAPHS FROM SMALL DRAINAGI* 

BASINS IN SOUTH DAKOTA 6.0366 

INVESTIGATION AND ANALYSIS OF IT.OODS 
FOR SMAt.L DRAINAGE AREAS IN NEW 

.MEXICO 6.0129 

INVESTIGATION AND ANALY.SIS OF IT.OODS 
FROM SMALL WATERSHEDS IN 

OKLAHOMA 6.0140 

INVESTIGATION AND ANALYSIS OF FLOODS 
FROM SMALL DRAINAGE AREAS IN SOUTH 

CAROLINA 6.0222 

INVESTIGA ITON AND ANALYSIS OF FLOODS 

FROM SMALL DRAINAGE AREAS IN OHIO... 6.0059 
INVESTIGATION FOR FLOOD PROTECTION 

OF BRIDGES 6.0189 

INVESTIGATTON OF ERTS-A IMAGFiS FOR 
APPLICATION TO THEMATIC MAPPING, 

MISSISSIPPI RIVER 6.0209 


INVESTIGATION OF HIGHWAY BRIDGE 
DESIGN METHODOLOGY I OR PROXTDI.VCi 
STRUCTURAL RFSIST ANCT- TO 

EARTHQUAKES .1 

INVESTIGATION OF l.ANDSLIDi-:S ON 

HIGHWAYS 9 

investigation of red riser VALl.FY 
(iKOl.OGY - r-FFKX'TS ON S I RUC I URF. 

DESIGN AND PERFORMANCE 9 

INVESTIGAT ION OF' SATELLITE OBSEKS'F.D 
TYPHOON-HURRICANE CLOUD CLUSTERS 

AND FLOW FEATURES 8 

INVESTIGATION OF SCOUR AT BRIDGES IN 

ALASKA 6 I 

INVESITGATTON OF SHORELINI- CHANGES 

AT SARGF.NT BI;ACH. TEXAS 

INVESTIGATION OF THE MAGNITUDE. AND 
I'REOUl^NCY OF FLOODS ON SMALL 

STREAMS IN TENNESSEE; 6 ( 

INVESITGATTON ON ANALYSIS OF FLOODS 
FROM SMALL WATERSHEDS IN 

OKLAHOMA 6,i 

JACKSON HOl.F FLOOD CONT ROL PROJECT fn 
JAMAICA BAY HURRICANE BARRIER STUDY 

NEW YORK K.( 

JF.KYLL ISLAND. GEORGIA. BEACH l-ROSION 
CONTROL AND HURRK.’AM- PROTECTION. . 1.5 ( 

JOINT FEDERAI.-ST ATE CUMULUS SEEDING 
PROGRAM FOR MIHGAITON OF 1971 

SOUT H FLORIDA DROUGHT 2.( 

JOINT PROBABII.IT V METHOD OF TIDE 
FREOUENCY ANALYSIS APPLIED TO 
ATLANT IC C.TT Y AND LONG BEACH 

ISLAND. NEW JI-RSEY K.( 

KANSAS - NORTH SECTOR UPPER WALNUT 
WAFERSHED butler AND CHASE 

COUNTIES 6.( 

KANSAS ■ NORTH SECIOR UPPFR WALNUT 
watershed butler and CHASE 

COUNTIES 6.1 

KENNEDY SPACE CENTER OCEAN BEACH 

EROSION ■ FLORIDA 15 ( 

KINGSTON DISASTER URBAN RENEWAL 
PROJECT. BOROUGH OF KINGSTON. 

LUZERNE COUNTY. PENNSYLVANIA, HUD 

PROJECT NO. R.6I5C 6.( 

LABORATORY STUDIES OF CONSERVATION 

AND DRAINAGE STRUCT URES 6.( 

LABORATORY STUDIES OF THE EFFECTS OI- 
PHYSICAL HAZARD ON SHEI.TTIR 
MANAGEMENT BEHAVIOR • PHASE I • 

STUDY PLAN !6.( 

LAKE HYDROLOGY 6.( 

LAKE PONTCHARTRAIN. LOUISIANA AND 
VICINIT Y - HURRICANE PROTECTION 

PROJECT' 8.( 

LAKH SHORE EROSION IN ILLINOIS 15.( 

LAND SUBSIDENCE ST UDIES IN THE SAN 

JOAOUIN VALLEY • CALIFORNIA 10.( 

LAND -SUBSIDENCE STUDIES IN CALIFORNIA 


pROjf-:cT nrLK 


LAND USI-; REdULAIlONS IN FLOOD-PRONI- 
AREAS c A SUMMARY OF THE WISCONSIN 
STUDY AND AN ANALYSIS OF ALABAMA 

LAND-USE LAW 60162 

LANDFALL ERRORS IN HURRICANE 

FORECASTS S.OQfM 

LANDSI.IDF, STUDIES IN SOUTH DAKOTA • 

REPORT NO 1 ■ LOCATION OF AREAS WITH 
HIGH LANDSLIDE POTENTIAL IN THE 

PIERRE SHALE 9.0022 

LANDSLIDES • KENTUCKY 9 0015 

LANDSLIPS IN SOUTHEASTERN OHIO 9 0057 

LARGE SCALE INTEGRATION IN URBAN- 
PLANNING WITH APPLICATIONS TO TALL 
BUILDING PLANNING IN REGIONS 

SUBJECTED TO NA I URAL HAZARDS 3.0257 

LEGAL FACTORS IN ECONOMETRIC 
MODELING OF LOCAL FLOODPLAIN 
MANAGEMENT DEVICES IN THE 

CONNECTICUT RIVER BASIN 6.0294 

LEGAL ISSUES ON ECONOMIC UTIl.IZ,\TlON 
OF THE CONNECTICUT RIVER FLOOD 

PLAINS 6.0293 

LIFE CYCLE OF FLORIDA KEYS' 

WATERSPOUTS I2(K)25 

LIME SOIL STABILIZATION STUDY 9.0037 

LIQUEFACTION SU.SCEPTTBII.ITY OF SOILS 

UNDER DYNAMIC AND S'l'ATIC LOADING . 3.0234 

LITERATURE SURVEY-SHISMIC EFFHCTS ON 

HIGHWAY BRIDGES 3 (Hl03 

LOCATION OF Sl.OPE FAILURE PLANES 9.0009 

LOCK HAVF.N URBAN RENEWAL PROJECT. 

LOCK HAVEN. PENNSYLVANIA 6.0024 

LONG-PERIOD WAVES AND .SURGES LVO0I9 

LOST CREEK LAKE PROJECf. ROGUE RIVER. 

OREGON 3.0267 

LOW-CYCLF. FATIGUE FAILURE OF SEISMIC 

STRUCTURES 3.0027 

LUBBOCK TORNADO • A SURVEY OF 
BUILDING DAMAGE IN AN URBAN AREA - 

TEXAS 12.0004 

MACADOO ROAD-FILI. DAM. KANSAS 6 0203 

MAGNITUDE AND FREQUENCY OF FLOOD 
niSCTlAROES FROM SMALL DRAINAGE 
BASINS. EFFECTS OF DRAINAGE BASIN 

CHARACTERISTICS • NORTH DAKOTA 6.0138 

MAGNITUDE AND FREQUENCY OF FLOODS 

IN SMALL DRAINAGE BASINS IN IDAHO 6.0254 

MAGNITUDE AND FREQUENCY OF FLOODS 

IN UTAH 6.0392 

MAGNITUDE AND FREOUENCY OF FLOODS 

ON SMALL STREAMS - NORTH DAKOTA 6.0344 

MAGNITUDE AND FREQUENCY OF FLOODS 
ON SMALL DRAINAGE AREAS IN FLORIDA . 6.0233 

MAGNITUDE RECURRENCE RELATION FOR 
CENTRAL MISSISSIPPI VALLEY 

E A RTHQU A K ES 3 .0237 

MALIBU BEACH QUADRANGI.E AND THE 
UNINCORPORATED PART' OF THE 


MAIIINF. CONDITIONS AND AUTOMATED 
rORECAST.S FOR THE ATLANTIC COA.STAI. 

STORM f)F FEBRUARY IH-2U. 1972 K01!,S 

MARINE ENVIRONMENTAL PREDICTION K tM U 

MASS PROPERTIES OF OIL FIELD ROCKS ■ 
CAI.IFORNIA . HUHnj 

MEASURE AND DEPICT TROUBLE AREAS IN 

STEREO-MODFI.S • OHIO lO.O'i.H 

MEASUREMENT AND ANALYSIS OF FARM 

RLSKS. LOSSES. AND INSURANCE 7 

MEA-SUREMENT AND EVALUATION OF 
SUBSIDENCE OVER A COAL MINE WITH 

varying OVERBURDEN THICKNESS KMJiOT 

MF.ASURLMENT OF DYNAMIC 
CHARACTERISTICS OF SWITCHYARD 

EQUIPMENT 

MEASUREMF.NT OF MOVEMENT ON THE 

SAN ANDREAS FAULT 3.»M55 

MEASUREMENTS FOR FAULT SLIP ON THE 
DENAI.I. FAIRWEATHER. AND CASTI.E 

MOUNTAIN FAULTS. ALASKA 3.02V; 

MEASUREMENTS OF DYNAMIC 
CHARACrERISTICS OF MULTISTORY 

BUILDINGS IN CALIFORNIA 3.UHB 

MECHANICS OF DEBRIS AVALANCHING IN 
SHALLOW ITU. SOILS OF SOUTHEAST 

ALASKA 

MECHA.NISMS OF WILDLAND FIRE 

SUPPRESSION 5 W)2-l 

MEETING THE UARTHOUAKE. CHALLENGE • 

FINAL REPORT TO THE LEGISI.ATURE 
STATE OF CALIFORNIA BY THE JOINT 

COMMirrEE. ON SEISMIC SAFET Y ?.«JL5(i 

MIIMORAULK HURRICANES OF THE UNITED 

STATES SINCE 1973 S (IC)|6 

MENTAL HEALTH SERVICES TO RESIDENTS 
Ol- FLOOD DISASTER AREAS IN LUZERNE- 
WYOMING COUNTIE.S. COMMONWEALTH 

OF PENNSYLVANIA 6WH 

MENTAL HEALTH SERVICES TO RESIDENTS 
OF FLOOD DISASTER AREAS IN l.UZERNE- 
WYOMINO COUNTIES OF THE 

COMMONWEALTH OF PENNNSYLVANIA OOOO'J 

MENTAL HEALTH SERVICES TO RESIDENT.S 
OF FLOOD DISASTER AREAS IN CENTRAL 
REGION, COMMONWEALTH OF 

PENNSYLVANIA f..00fiK 

MERAMEC PARK LAKE. UPPER MISSISSIPPI 
RIVER BASIN, MERAMEC RIVER, MISSOURI. 6(»32(i 
METEOROLOGICAL AND HYDROLOGICAL 
ANALYSIS OF THE AUGUST 27-28. 1971. 

NEW JERSEY FLOOD 6 l)02l 

METT-OROLOGICAL DROUGHT IN TENNESSEE 2.0024 

MF.THOOOLOGY AND PILOT APPLICATION 10230 

METHODS FOR THE PREVENTION AND 

CONTROL OF LIGHTNING FIRES 5.0019 

METROPOLITAN WATER SYSTEM 
OPERATION SUBSEQUENT TO NUCLEAR 
AITACK OR NATURAL DISASTER 16.0105 



MICROSEISMKTI Y AND TECTONICS OE THl£ 

NEVADA SEISMIC ZONE 3 ()25S 

MICROWAVE M ET1-:0R01 OO Y K.O I (M 

MILITARY »LOOD BANKING (CIVIL 

DISAST£:RS> 16.0007 

MILTON SOUTH. MILTON NORTH AND 
TURBOT TOWNSHIP DISAS'IT.R. URBAN 

RENEWAL PROJECTS. PENNSYLVANIA 6.0027 

MINIMIZING DAMAGE. TO RE.EINRRIE.S FROM 
NUCLEAR A'lTACK. NATURAL AND OTHER 

DISASTERS 16 0044 

MISSISSIPPI BASIN MODEL 6.0313 

MISSISSIPPI DELTA TORNADOES OE 
ErORUARY 21. 1071 . A REPORT TO THE 

ADMINIST RA'I OR 12.0015 

MOHILIZATION OF DEiURlS FLOWS 9073-EN y.OIMD 

MODAL COUPLING AND EARTHQUAKE 

RESPONSE OE T ALL IIUII. DINGS 3.0141 

MODEL CITIES ONE - URBAN RHNKWAl. 

PROJECT*. READING. PENNSYLVANIA 6.0025 

MODEL ST UDY OE CANNET.TON LOCKS AND 
DAM, OHIO RIVER. INDIANA AND 

KENTUCKY 6.0312 

MODELING THE I'OI AL HYDROLOGIC 
SOClOLOCilC l-LOW SYSTEM Ol- URBAN 

AREAS • PHASE in 60153 

MODIFICATION OE SEISMOGRAPH RECORDS 
rOR EFFECTS OF LOCAL SOU. CONDITIONS 3-0093 
MONITORINO FLOOD DAMAGE Wl EH 

SATELLITE IMAGERY 6,00.30 

MONTEREY BAY • CAI.IEORNIA 9 00.30 

MONTEREV-POINT REYES (EARTHOUAKE) • 

CALIFORNIA 3.0120 

MORGAN CITY, LOUISIANA. AND VICINITY 

{FRANKLIN AND VICINITY AREA) 6.0099 

MORPHOLOGY OF TWO TORNADIC STORMS 
. AN ANALYSIS OF NSSL DATA ON APRIL 
30, 1970 - OKLAHOMA CITY. OKLAHOMA... 12.0007 
MOUNTAIN SOILS. FRONT RANGE URBAN 

CORRIDOR 6.0I«5 

MVRTl.E BEACH, S.C. - COMPREHENSIVE 

DEVELOPMENT PLAN 6.0363 

NATIONAL ATMOSPHERIC SCIENCES 

PROGRAM - FISCAL YEAR 1974 16.0076 

NATIONAL EARTHOUAKE INFORMATION 

SERVICE 3.0051 

NATIONAL EAST COAST WINTER STORMS - 

OPERATIONS PLAN 12.0013 

•NATIONAL EAST COAST WINTER STORMS 

OPERATIONS PLAN 11.0004 

NATIONAL EIRE DANGER RATING. 5.0027 

NATIONAL HAIL RESEARCH EXPERIMENT - 

COLORADO. NEBRASKA. WYOMING 7.0014 

NATIONAL HAIL RESEARCH EXPERIMENT 

SUPPORT FOR 1973 - COLORADO 7.0010 

NATIONAL HURRICANE OPERATION PLAN 8.0020 

NATIONAL HURRICANE OPERATIONS PLAN 

1974 8.0021 

NATIONAL INFORMATION SERVICE FOR 
EARTHOUAKE ENGINEERING, SAN 

FERNANDO DATA PROCESSING 3.0042 

MATinNSAi cPARrw Awnwp«;nii.- 


NAUONAI. SEVERE LOCAI. .STORMS 

OPERA TIONS PLAN 12 

NATIONAl. SHORELINE. STUDY ■ GREAI 

LAKES REGION INVENTORY RliPOR T I 5 

NATIONAl. SHORELINE STUDY • INVENTORY 
REPOR T • I.OWER MISSISSIPPI REGION 15 

NATURAL CAPABILI TIES • THE I RIF.NDS 
CREEK SERIES, MACON COUN TY. II.I.INOIS 6 
NATURAL (.•HARACTERISIICS OF COLUMBIA 

COUNTY. NEW YORK STATE 6 

NATURAL DISASTER ANALYSIS FOR LATAH 

COUNTY. IDAHO. JUNF: 197.3 6, 

NATURAL DISASTER OPERATIONS PLANNING 16 
NATURAL DISASTERS • .SO.Vli: FMPIKICAL 

AND ECONOMIC CONSIDERATIONS 16 

NATURAi. di.sa.stf;rs OPI-RATIONS 
PLANNl.NG FOR SI.OWLY DIWFl.OPING 

DISASTF.RS. VOLUME I S 

NATURAI. ENVIRONMENTAL HAZARDS AND 
THEIIR RF.l.A'HONSHIPS TO PLANNING, 

LOCA TION AND DESIGN OF 

TRANSPORTATION FACILITIES 16 ' 

NAVY ENVIRONMENT • FLUID MECHANICS 

RESEARCH K.i 

NAVY ENVIRONMENT • INVES TIOA-DONS OF 
GENERATION 01 (X.’EAN WAVES AND OF 
RESONANT RESPONSE OF HARBORS TO 

TSUNAMIS AND OTHFR LONG WAVES 1.3 ( 

NEBRASKA DROUGHTS • A STUDY OF THFtR 
PAST CHRONOLOGICAL AND SPATIAL 
EXTEN T WI TH IMPl.ICA ) IONS FOR THE 

FUTURE 2.1 

NI-;W ENGLAND RIVER BASINS COMMISSION, 

ANNUAL REPOR’l, MSCAl, YEAR 1971 6,l 

NFiW LONDON HURRICANE PROTECTION 

PROJECT, NEW LONDON, CONNECTICUT 8.1 

NEW MADRID EARTHOUAKE: • ARKANSAS. 
ILLINOIS, KENTUCKY, MISSISSIPPI. 

M1S.SOURI AND TENNESSEE 3.( 

NEW ORl.EANS TO VF.NICF:, LOUISIANA, 

HURRICANE PROTECTION K.i 

NEW TECHNIQUES FOR DELINEATION OF 
FLOOD PLAIN HAZARD ZONES • SOIL 

SURVEYS 6 I 

NONLINEAR ANALYSIS OF REINFORCED 

CONCRETE FRAMES AND PANELS 3.i 

NONLINEAR AND COUPLED SEISMIC 

EFFECTS 3.' 

NORTH CASCADES HIGHWAY SR-20 

AVALANCHE ATLAS I.i 

NORTH RICHMOND • SAN PABl.O BAY AREA 

STUDY - CALIFORNIA 6.1 

NUMERICAL ANALYSIS OE TORNADO WIND 

LOADS ON BUILDINGS • TEXAS 12' 

NUMERICAL SIMULATION OF TSUNAMIS 13.' 

NUMERICAL STUDIES IN THE CIRCUl.ATIONS 

AND STORM SURGES IN LAKE ONTARIO 8. 

NUMERICAL STUDIES OF RAINBAND 

CIRCULATIONS IN TROPICAL CYCLONES 8. 

NUMERICAL STUDIES OF UNSTEADY FLOW 
IN THE JAMES RIVF.R - VIRGINIA 6. 


siniMlM U U MM xnu.N nil. ■■ 

/.,s{ M \SK \, NMV KSC.l-XND 
, ,1,;,, u\\\H HXMN SlHXt Y. MMS RP.K)RT 
. Di M 1 Ol'MKM I’kOOHAM. 

( i.MMi M( MIDN rUOM CHAIRStAN. U S 
I'ivn kcrs I oi sen. tABBRJ-V) 

' ivi \m iM \ i)i« k t 'I* i Kf-i.n-F 
< Ifi H \ 1 in\M I'HOOF^AM tODROP) 

iiS |sllMVlH»Y*R StAXtYRM WIND 

MM I Ijs IS lOkSADDf S AND HL'RRICANLS. 
MlirvlISlr I'l \s I OH I-lHf; \M-A IHCR 
M l'\ l< i IS MU in CAHOI INA 
■ i-'i u vuns ViSl S 

' >»M »' MIOS \SD MAINU-NANCI' OF NtW 
HM)!nKl) FUKKK -\N{ BARRIUR. 
snss-vm sM'is 

o>‘MM 1 1< IS \SD MAIM LN AMCC OF SF.W 
HI U) iiHD 111 UHlCANh UARRJF.R. NEW 

HI iUOHl), MASSACm-SF.TrS 

on H \ 1 II INS Ol 1 HI- N VDONAl. WEATHER 
SIIOKI 

0H->| I PH(KjRAM i-oh computerizpd 

SUM IIOS Ol WAltRSHtD PARANiniEK 
S \l I I S K)K IHU SIANTOHD WAiRRSHED 

Moll! I 

of'IIMM \N n-C'l-URNT I'RECIPlTAilON 
iSlJii I S iOR SMALl. EASTERN 

W \n HSIll DS 

I il‘I IM \l 1 I OOD KOl/riNG USING 
SDK HASIK DYNAMIC PROGRAMMING.. 
OIMIMI/AIION 01 OPtRAllON OF A SYSTEM 

Ol noon tONIROI, RESERVOIRS 

OIMIMI/MIOS 01 water RESOURCE 
SSsn MS iS( ORPORATINC EARTHQUAKE 

RISK 

OI’IISUM IJhSKiN Of EAR1H0UAKE. 

KJ SIS I AM SHEAR BUILDINGS 

tll'IISIl M C III.IZAIION Ol GOVERNMENT 
AND SON.COVI-KN.MR.Vr 

( OMMIMCA riONS RfSOURCES 

<iRAM.f M-.MINOl.E. OSCEOLA COUN'TIES • 

W AM K MANAGEMENT 

OHGAM/AIKTSAI. RESPONSFS TO MAJOR 

<<)M.Ml MIV CRISES 

OSO CREEK rrCMNlCAL ASSISTANCF STUDY 
PRM IMINARY STUDY ON THE PROBLEMS 
AND OPPORIUNiriFS FOR DEVEI.OPMFNT 

OF OSO C REEK AND OSO BAY 

I’ACUK TSC SAMI CATALOG 

IVAl M IDS COMPREHENSIVE PLAN • PHASE 2 

SI MM ARY REPOR l 

HALO Al lO. San MATEO. AND MONTARA 
sun MAIN 7.|/:.MI.VU7E OUADRANGIES 
AND VK INilV, CALIFORNIA 


15111)22 

6 022X 

2.0006 

16 0051 

5.00.11 
R 0115 

S 0015 

8(1036 
16 0IPJ2 

602«5 

6.0144 

60150 

60123 

3.0102 

3.0090 

160037 

6.0072 

I6.QUK1 

6.0380 

13.0021 

6.0385 

3.0121 


RARUIUl'AKE Ol I I HIU ARY l'»71. 
PERRIS V'Al.l-EY I.IRHAN I IS' I )ROl (R i'l 

STUDY. C’Al.ITORNIA 

PHYSICAI CHARAOTLKI.silC.S Ol- ( HAM 
AS A \VU OLANl) I'UIT <• M H'ORMA 
PHYSICAL LS'AH.'A'HON OF < lOUD SI I 
TLC'HNIOULS TOU MOOU YINRt 
OROGRAPHIC SNOWl Al L 1 1 II « AS( 

PROJECT 

PHYSICAI. PK0PI:R I1I S OI Al IMNI. SNO 
Rlil AII:D 10 WT-.MTIl'K AND AVAl Al 

CONDITTONS 

PHYSICAI.. CHI-MICA!.. AND PlIYSIOIOC 
PROPER FIKS Of l•CI•l S KEI AIM> lO 

PHENOMENA 

PILOT STUDY Ol- IT.fK)!) I’l AI.N 

MANACil-:Ml':N( - WASlIt.Nmo.N 

PLAN TOR AN IMIMIOVI D 
COMMLINICAITONS SVSl! M Si UVINO 
EMHRGl.NCY Sl-RVICl- Dl PAUIMLNIS 
THE CITY OT LOS AMrl i I S (AHimi-.V 
PLAN EORMULAITON AND TA'AI .1 -'A HOi 
MUI.TIPl.l- PURPOSE SVA I T.R UI-.SOUKC 
PROJECT - A IRAMEW'ORK TOR RI.GH 

PLANNING (AHBRE.V) 

PLAN TO I.Ml’ROVI- I ()< Al. Wl ATfll-.R 

FORl-CASIS 

PLANT SPECIES AS Wll.Dl U-l*: COAT R A 
EROSION CON'fUOI. ON 'MUDl I AIS' I 
IOWA'S UAROH UESI-.KVOIK SYSTT-MS. 
PORT ARTHUR HURRICANE I'l.OOH 
PROTECTION, PORI' ARIMUU AND 

VICINITY, TEXAS 

POTENTIAL Of- PRIXTPH A ITON 
MOOIMCATION IN MODI. RATI. TO SI-;’ 

DROUGHTS 

PREDICTED SAN IT-.RNAMX) I.ARIIIUU- 

SPECTRA- Cil.ENDALJ-: AULA 

PREDICTION Ol- HURUICANI- .OPf 

AND MOVEMENT WITH A IIAROC-T.INI 

MODEL 

PREDICTION OI THE MACiNllUDT.S ANl 
rREOUENCU-.S OF l-T.OODS IN MICHIC5 
PRELIMINARY CLIMATIC DAI A RliPOlV 
hurricane AGNES JUNE 14-23. |V72 
PRELIMINARY INVESTTGA I TON OI- 
STRUCTURAL DAMACil-: l-ROM P(7lN I 
MUGU, CALIEORNIA EARTHOUAKI- O 

FEBRUARY 21. 197.1 

PRF.LIMINARY REPORT* ON AN ANAl.YS 
PROJECT* l( DATA (WAVE lOUCTiS OK 
PILE), HURRICANE CARLA. GUT.I- Ol- 
MEXICO 
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PROJECT TlTl-F. 


PRFI.IMINARY storm DRAlNACiR AND 

FLOOD CONTROL PLAN • UNION COUNTY. 

NJ u\)\n 

PRFSCRIlU-O FIRH TRCHNOLOCiY LOR TDt 

SODTKWLSr .^.01)02 

PRF.StNT AND POTTN ilAl. MULllPLH USFS 

or CANAL SYS'i L:MS • PHASL I f>.01S4 

P.dORnY AND Hl.ANNlNCi P.I.LMKNIS LOR 

DCVKI-OPINT] ILLINOIS WATL.R RLSOURCIiS 6.0262 

PROBABILISTIC ANALYSIS OF LLASTO- 

PLASdC SI RUCiURtS 3.0215 

PRORAIUl.lSnC MLTHODS IN CIVIL 

l-NGINF.LRINO 3 020R 

PHrmAlllLIVnC .VIODKLING OI lx l ULMt 

l.OADS 3.0213 

PROliAim.lTY MRI-. Wr-AIHI-R LORLCASTS 

SHOW PUO.MISl. IN 3-YLAR TRIAI 3.00.39 

PKOHAHll.n Y OL I A HOUL i All.UUh IJ.NDL.U 

L.ARTUOOAKL LOADS 3.0251 

PROnAllLL MAXIMUM PRLCIPITA I ION AND 
SSOWMLL I CRI ITRIA LOR RLD RIVLR Ol- 
1HL NORTH AHOVL PLMUINA AND SOURIS 
RIVER AUOVL. MINOT. NORTH DAKOTA... 6.0290 

PROHINO TTIL. LAW AND iJLYOND • A OULSI 
LOU PUHLIC: PROILCTTON FROM 
HAZARDOUS PRODUCT CAT ASTROPIltS . 16 0004 

r-RCK'FlDURLS I'OR LSTIMATING FLOOD 
I LOWS LROM SMALL RURAL 

WAri-RSHI-D-S . 6.0177 

PROCtHDlNCiS • COMMUNITY WORKSHOP ON 

n.00I) INSURANCL 60012 

PROJ-II.L OF A STORM ■ WIND. WAVL.S AND 
F.ROSION OS' ITin SOUTTILASTLRN SHORL 

OL I.AKF; MICIIlCiAN 15 (M»25 

PROFll.INCJ LHH LORCS I IN'CtiNDI ARIS I • AN 
ANAl.Y.SIS Of- DOCUMLNILD CASH 

H1ST0RII-:S 5.0001 

PROORA.M DH.SION-1971 • SAN LRAN’CTSCO 
IIA3' RKOION LNVTRONMLNL AND 

RLSOLKCi:S PLANNING .ST UDY I6.(m75 

PROGRAM I'OR HYDROLOGIC 

INVESTIGATION OF SMALL DRAINAGL 

ARLAS IN 'I'hXAS 6.0061 


PROJLCT ARID DROP. A SUMMARY RLPORT 
OF CLOUD SLLDINO ACTIVITILS IN 
ARIZONA AS CONDUCT LD HY 

A'l MOSPHLKICS INCORPORA I FD lABBKLV) 2.000U 
PROJECT STORMFURY ANNUAI. RLPORT 


1971 8.0095 

PROPER! IHS AND STAUILI'I Y OF A TLXAS 

BARRIER Bl-ACH INLLT 15.00.35 

PROPOSED CHARACTERIZATION OF' 

TOKNADOHS AND HURRICANES BY AREA 

AND IM ENSiTY 12.0031 

PRO'fECTTON or NARRAGANSFTI BAY 

l-ROM HURRICANE SURGES 8.0047 

PRO rCCTTON OF' TRANSPORT A'HON 

LACTLi TILS AGAINST FiARTHOUAKHS 3.0199 

PUBLIC CHOICE AND T HE DISTRIBUTION OF 
BLNEITTS AND COSTS OF' FT-OOD PLAIN 
RLGUl.ATION VIRGINIA 6.0.397 


PUBLIC SAFTLTY SUBSYSTEM • VOLUME I • 

ANALYSIS OVER VIEW If 

PUGFT PEAK AVALANCHE, ALASKA I 

PUGFT SOUND. WASHINGTON. FAIM'HOUAKE 
AND THE MANT LE STRLCT URE BENEATH 

THE. NORTHWEST ERN UNITED STATES 2 

PUINAM fOUNI Y OI FICIAI. MAP • 

PROl’CiSALS l-'OR REVISION AND 

EXPANSION f 

OUASI-ST ATTC LATERAL DLSIGN LOADS FOR 
FARIHOUAKH RI'SISTANT SIRUCn.'RES .3 


RADAR METEOROLOGY AS A MODERN 
TOOL FOR LORF.ST ITRI- PROTF.CTTON . 
RAINFALL RUNOFF RELATIONS ON URBAN 

AND RURAL AREAS 

RAINWATER CONT AMINATION BY 
VOLCANIC VOLATILES FROM KILAUEA 


VOLCANO. HAWAII (PHASE I) 14 

UANGI;LY • C'ALIF'ORNIA 3 

rate: of LOADING EFT ECT'S ON 
UNCRACKED AND REPAIRED RiTNT-ORCED 
C'Oncrf:tt-. members 3 


RE DRAFT OI SF'EKONK ZONING BY LAW'. 15 

NOVEMBER l%9 6 

RECEN T TSUNAMI THEORY 13 

UECO.MMF;NDA[TONS DEVIT.OPED from 
REPORTS OF THE EARTHOUAKIf. 

COMMISSION AND liARTHOUAKE TASK 
FORCES • SAN FERNANDO l:ARTHOUAKE 

(AUBRF;V) 3 

RECOMMENDED REGIONAL PLAN F'OR 
SE;WERAGF.. WATER SUPPLY AND STORM 

DRAINAGE • CONNECTICUT 6 

reconnaissance: E.NGINKERING GEOLOGY 

OF THE. SIT KA AREA, ALASKA 1 3 

RE.CONNAISSANCF. study OF RECOVERABLE 

GROUND WAT F;R 3 

RECOVERY FROM NATURAE DISASTERS • 

INSURANCE OR EEDHRAI. AID 16 

RED RIVI:R EMERGENCY BANK 

PROTTiCnON. LOUISIANA, ARKANSAS. AND 

TEXAS 6 

REDi:SIGNING FLOOD MANAGEMENT - 

PROJE.CT AGNES • PHASE I G 

REDUCING EIRE HAZARD IN PONDEROSA 
PINE THINNINCi SLASH BY MECHANICAL 

CRUSHING • OREGON 5 

REOIONAI. AND DETAILED GRAVITY 
.STUDIES IN TECrONICAEI Y ACTIVE 

AREAS - CALIFORNIA 3 

REC.IONAL CODF: ENFORCEMENT - 
HANCOCK. HARRISON AND JACKSON 

COUNTIES, MISSISSIPPI 8 

REGIONAL COMPREHENSIVE MUl.TT- 
PURPOSE WATER RESOURCES PLANNING 

STUDIES IN NEW YORK fi 

RFXHONAL EARTHOUAKE RISK STUDY • 
MISSOURI, ARKANSAS. KFJN'TUC'KY. 

t f;nni:sshe, Mississippi area 2 

REGIONAL EARTHOUAKE RISK STUDY. 


APRIL «, iy6H • ('ALIFORNIA (AHBRKVJ 1.0M3 

REGIONAL VOLCANOLOGY - WnSir.RN 
UNITED STAI'LS INCLUDING At.ASKA AND 

Hawaii 14.0014 

REGULATION OF FLOOD HAZARD AREAS TO 
REDUCE FLOOD LOSSES - VOLUME I. 

PARES l-IV 6.0226 

REOUl.A'EION OF- GREAT LAKES WAVER 

LEVELS • A SUMMARY REPORI7I974 16.0040 

REGULATION OF GREAT LAKES WATER 
LEVELS REPOR E TO THE IN I EUNA ITONAL 
JOINT COMMISSION RY THE 
INTERNATIONAL GRHA I LAKES LEVELS 

DOARD 60052 

RELATION OF CLIMATIC AND WATERSHED 
CHARACTERISllCS TO STORM RUNOFF IN 

THE EDWARDS PLATEAU • TEXAS 60.388 

RELATIVE ACTIVITY OF MULTIPLE FAUl.T 

strands - CALIFORNIA 3.010.5 

RELATIVE SPECTRA OF TSUNAMIS 13.0022 

REMOTE SENSING APPLICATIONS IN 

HYDROLOGY AND GEOLOGY 9.0050 

REMOTE SENSING FOR GEOLOGIC HAZARDS 
AND DISASTERS. MINE AREA 
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ROCK .S1RF:NCrH FROM FAILURE CASES 9.0054 
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VOLCANOES |4.(M)16 

SEISMIC HRHAVIOR OF FRAMED TUBES 3 0207 

SEISMIC DHSKjN decision ANALYSIS LOU 
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PROBABILITY OF FUTURE EART HQUAKES 

IN HIE UNITED STATES 3.0268 

SEISMIC HAZARDS AND LANDTJSE 
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SENSITIVITY ANALYSES AND GRAPHICAL 

METHOD FOR PRELIMINARY SOLUTIONS 3.0062 


SHEAR MODULUS AND 1 

MEASUREMENT AND I’AKAMI 

EFFECTS . t uvi i-f t T I • 

SHEAR STRENGTH !l^f / -TM > 

CONCRETE COl.UMN.S ^ 

LARGE DEFLECT ION ‘ ^ , ,, ^<,,1 S 

SHEARSTRENGTI!<3f liNLOUAli 

WEST POINT. NF.W YORK . olllO 

SHORE EROSION ST'DDIi'S AI.ONCt 

SHORE OF lake: , ,1 IM ( \ 

SHORE RRO.SION STUDY OK I-UH < OI-NE^. 
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state-of-the-art FOR ASSESSING 
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STATIC AND r:ARTHOUAKE ANALYSIS OF 
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STATISTICAL PREDICTION OF HURRICANE 
STORM SURGE - SOME MATHEMATICAL 
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STORM SURGE ON T HI- OPEN COAS T • 
FUNDAMENTALS AND .SIMPLIFIED 

PREDICTION 8 0072 

STORM SURGE RESEARCH 8 UOWl 
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STREAMFLOW SIMULATION AND FLOOD 
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.STRESS-STRAIN RELATIONSHIPS OF 
REINFORCING BARS SUB.IECTT-D TO LARGE 
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SURVEY OF GULF COAST STRUCTURAL 
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TEST OF T HE ERTS DAT A COLLliCTION 
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WATER IN POST-OLIGOCENE DEPOSITS OF 

THF. GULF COASTAL PLAIN 3.( 

FHE EF'F'ECT' OF GROUND-WATER 
CONDITIONS ON LOCAL FLOODING IN THF. 

KINGSTON AREA. PENNSYLVANIA 6.' 
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THE FLOOD PLAIN AS A RESIDENTIAL 
CHOICE • RESIDENT ATmU'DES AND 
PERCEPTIONS AND THEIR IMPLICATIONS 
TO FLOOD PLAIN MANAGEMENT POLICY. 6 0239 
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AND GEOLOGIC INVESTIGATIONS IN 

relation 10 HIGHWAY DA.VIAGE 3.0i»l2 

THE SANTA ROSA. CALIFORNIA. 

EARTHOUAKES OF OCTOBER I. 1969 .30025 

THE SEISMIC RISK MAP OF THE. UNITED 
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FOR FUTURE REFINEMENT .3.0160 

THE SEISMIC SAFETY S'TUDV FOR THE 

GENERAL PLAN 3 0149 

THE STRUC'TURE AND DYNAMICS OF THE 
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